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mumiRxim2y ^-y'-i^m(D-mzmf^^ti^m2 

ml f Em m t>*^ 2 /I- ^ u i^- ^ 6 ^<^^ L 0 

aZiff^-a^t-iSV^T. Hij|E|gl-^>'l-^y W^f-fi. griffins 

y u ^ :/ u ^ if mj f e« ^ c7) m 1 7=^— ^ (D — o { ;i |g 1 m 

:^^if;55ffij|a:a3gco^ 1 r-i$'m<D-o{z.mm^2miiL^ 
mmmiRi^m2V^-f'-i^m{cmm^^^m2-^/\-^ 

^ J6 CO H 1 * ii — ^ Ift <h . 
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icgEiX'5mss^flniem2*iiT'-^^«cggn^mssoBS 
1 / 2 oasE <^ 7i 6 ct 9 t-s;^ ^ n ^ w t ^ -r 5 

HuiES^<oii 1 y ^ u -t/v-. Btjie^s^<^^ 1 su^m 2 y 

mmm^(o^- h'mtmm(Dm2r-^mo:)^.^A:Lmn 
hti. mmmimm:5Litm2mm^^m'r^tiib(Dmm<D 

:7^u^1f<!r. mJfS^^i^^27=^-^a(c^^^^tL^^5-e 

mmmi. m2Rxfms-^y^^':^i^^-^^^^M^ti^m^ 
^mt mtmmi(Dm27'- ^mt<Dm t^uBs ^ n ^ :i ^ 

mm^ti^m2:f3u>'h^^-^mt. mt^ms^my"- 

Btj|En2;j(7 ixv h ^: ^-|HiS&{c:Si^$tL5m2&i;^l|3ir 

mjfBm;^? i^:/ h ^ 7-lHlSg(i. Sutem^iiT"— ^^{- 
Sn 5 mSc i: tell i ir > ;^ t^"-- ^ i^c^ 6 S^Tft ^ 

Hijtem2;^ 1/ V h ^ (HlSgfi. mmm2RXf^Z-^ ^ 

«'^c7)B& 1/2 comiJfL ^ /i: 5 J: 9 Ci^^ ^ 
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[fi*3S 1 0 ] fi*3S 1 {;lio^/^T. 
•bix. mria^2ttSlSrlE«-r^yc*!)0^^0^4i$^^— 

[ft *3i 1 1 ] ft 1 o difcvv-C. 
ffliem 1 S t/^2ir V X - ^ f-^^ ^ 5 -fe > T V 

(D'mm.t-r^m2^m t^^i.. 
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ffiT*«j{tt. Hni5n2;^u>'h^^-(HlSS{i:mJlEn4«cS 

Htj|2«^coni. n2;^^i;-fe/u. mllEm^com. B 
2. n3>Rt/n4i/:^— fe/K^^ix^'Hti:. *ii(^)lHlK 

1t«3^fimIfen2lt«S:l2lS-r5 r <^ "T^^^ 
[ft*3S 1 4 1 ft*« 1 0 ClifcV^T. 

ttfc:aiS:(5on27LS;^ ^ U -fe/i-<!r . 

xtiHuie«ifc(7)n2i5^^:-ir/u^{cia-r5^Pfe;^i^^^^ 
fan iJlSx - ^ tL, 

/K Xfimife«ifi:(^n4i5^^-i?/u^{cM-r^iX|5fe^5;^ 

^^^-^t-. ^p^6^WLTv^6S^Jl^^a^<^n2x"-^?^^. 

mff5n3^:^-7^->5'i^> Xf:iSijfEn4^^-7'-i5?SI 

40 ^^^«:SISo 

[fi*Jl 1 5 1 If *JS 1 4 {c^ol^T. 

mm^\Rx^m2KM'^/^'^y'i^i:^'^(7:>m'f^m^mmir 
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u >^ ft-^ K 7 y<(ni^M^^m^ L T f£tt{ti-r it *!>co 

Hutfi«^co y ^ ^ ^1 y ^ >^^^^^ .^j^in.f^j- 

mmm^(D u-vmt mm(Dm s 'f-^m<D^.^jzmi''f 

mmmm<DmRv^m2y'-^m{cmm^n^m'^^^'f- 
mmfSiRv^m2y^-y'-ym{:imm^tihf^2'^/\^'f' 

mtmm(^m 2 y'-^mmm^ 1 -e/i.=^>^ u-^ i^^^ 
miK^gmf^ig 3 y'-^m^^mmm 3 -^fv^y'x^^ 
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L r « Jgg $ tt 6 B 4 4fc ii 7" - ^ ^ , 
fflieil3&l>'^4^ii7^---t$^^{c^j5t$ti^ll2S!^tB L 

mU%2y^-y'—^mx. mjfBll2-e/w^:7"u^i^^ 

30 [ff*^2 0] ff*J5i 9{ciav^r. 

^n€>iii;^7 u> h ^ ^-iHi^<b. mum2^my'—^m. 

112;^ u^- h ^ 7— (e]S&t;iSJ9c^tV'5|g2ir>-;^v= — ^1^ 
SSiemi^tJ^m2irVy^T'-i5'^{cSJ^$n^^Hr 

fiulBm2gc;^aLlHlSSfi. finfEm3^il7^-^^tc^M 

40 m\^^m.^ti^^4ti\y:yV^y—m^t. mUm^:^ 
h ^ 7-|HlK(vig^jgg^tL;5^3ir>;^x-^^<!:. 
mum^iJ u^- K ^ ^-lHlKtc:i^j^^tt^^4-ir>-><.r^' 

mjtS.^3&t/^4ir>;^T^-:^^{^^^$n 

b m4itii7' ^ tCflKtb ^ ass <h ^i^^i- -5 Huf filS 1 
m 4 ir :/ ;^ ^ ^(cSn 6 ^P&P] i: <^ ^ ct 9 
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[0 0 0 1] 
[0 00 2] 

eRAM) ■^y'^ -yV^;^^!; (Cf-t^$iX-5 J; 

^y <t LT. T^^. h D Ui/><.7^^ • • Ti^^ 

ir;^';^^!; (MRAM) <Dmmi)^^t^^ftX^^^o MR 

(MR) tm^i^\^^mwm^mtmf>m^(om^ 

ct ^9 ' V v^^/u • v^-y v^:' 

> (MTJ) m^<0?^^t. •eOMRAM'^<7)/£ffl;5>ii 
i^btl. y^^^r ^ y^ ' y\y^hs • T ^ ir ;^ • ^ y 
(SRAM) M<J^<Diiiigig;9'«#i(j{^;^^'^BgT% DRA 

fcisb. MRAMfiiJfclfcf-t^^y (^^;^f^Mt ur ^ 

[0 0 0 3] MT J ^^ti. 3 {CTj^-tX 0 (C, ZIOCO 

/cMRAM(i. ^Jx.tl\ . ^ — . — . ^ > 

^— "^v^g • y y -/ K-^^v"— h • i^— ^ :y :y • 

X, :^128H7i^b|gl29M (2000#) (IEEE Intern 
ational Solid-State CircuitsConference, DIGEST OF 
TECHNICAL PAPERS, pp. 128-129, 2000o )^TXitX 



(5) 2002-222589 

S 

. -:-/^-XO^l30M7!i^b^l3lM (tJlTT'(i^[K2 i: 
MT J 1 <BCQ h^>v>^^75^it3^iJffiigg^tLfc«^ 

^>«^y-fer/K7)S*«fig^ uri^^o jlW$tt:rc;^^y 

[0 0 04] 

TMT J ^^(Dig^FBitcmm^fnAD-r^:: ^{-ct 

tHL-Ct#^n6mSSlD(l)(i. lEltit^^O' «:i«:ltLTl^ 

5 7<^y ir/u^St^tULT#ett'5®?j^ID(0) J: «9 hi^ 

b IBltm « ^ 55^S'J-r 5 fc i6 . # 0S ft -^7!>^i^^^ T' 
So MT J <^)MR;ii5|^+^-^— irv h-C*>5/ci^ 

[0 0 0 5] rtL^corD^M^ftl^-r-^/c^tc. :$:S^iT^ 

fl>^y-fe/^{C2<®C0MT J ^-^^ 21@C0 h^^'v^;^^^' 

>stLT:35:fife2-Cii. 7«^yiryU^f^CH@CQMT J^T- 
^ 1 h^>>^;^^r'«^$n6 y i^v;^ • -feyu- 

:^^xa. ?^^])r\^^(Dmm^nmxt^Rm. 

fch<^x^^o 

[0 0 0 6] -^^m<Dm-<om:mi:i. m&Bi<0mm'^- 
'^^g^-rs^'^ — ir/u^^^LT. 1 mcoMT J t 



[0 0 0 7 1 
[0 0 0 8] 

^i;<o— wefeSo mi 2fi. mi 3{c;^$ix5 

r U MCA <!: ^ — /wr U DCAl ifig ^ ttfcttiSc 

(D^^^ir^fe^o y 'T'n -/>:7BLKfi:. $ b^--^/^^:/l/ 
^^^ ifMUXUl, MUXLU MUXUD. MUXLD, j^^^^lUSgWCUU 
WCLl. y ^ — *#iZr^lH]KD\VUK M;^tUblH]S§RDCl^^ 

ifiMLfci^^— ir/UDC^#!7- KI^>Pl-{ciaSU. 

[0 0 0 9] ;^^y ir/ur U-rMCA(i. 8X8 t'y h(7)^ 

fi8*) (Dy'—^mDj (j=0. 7) t CO^.S{;i^tL^* 

u-YMCAOO^fiScfc/^^Crsxi t^'-;/ h<Di/^— tryUDC^W 
-r^o fey^DCIi. K^>(^<!:^^-7='- 

[0 0 10] ^7— K K^-r^<r u-f wDAfi, t^a^-^^^ 
7=^*^-- Kr Ki-^DXB^T i/-rfl!iJiaj/<>^ABS(ci^;i::T^i5: 

(k=o. 7) -c-en^wn^^n. *#iZ^^r7-m 

P^DXBf:i. ^iiCCOD r>^n— Kit -^XBk (k=0. 7) -Tr 
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[0 0 1 1] ^/U^>^Ui$7f-MUXUK MUXLUi^^y-feyl- 
r u-YMCAOpfSStz-^tL^'tviBM^ix. K\^^{zM%:^J: L 

^ ^Ds <b «^<^7"- ^ j t (om {clias ^ n^cs^is 

^ift-r^o te:^<^^yi-^>^Ui5^i^MUXLHi. g^Jftmfivss 

[0 0 12] ^/i^^y^l/i^i^MUXUD. MUXLDfi^^— ^r/^ 
r U-YDCAlfT^j^iSBtC^tl-etliaS^tL. Sl/MC^^/^ L 
TWf^-r^o — :&(7)-^/l-f^:/l/^i^MUXUD(i. 
^RS <!r ^ ^ - t"— ^ «|DDO. DDI t <Dm fCifiS ^ tl/ci 2 

so mf—^mst^mm^-r^^ {iL^o:>'^/\^^':ru^^\mL 

- ^ ^DDO:b^ ct U^aa^>ffli±VDD ^ ^ - X ~ ^DDl t (O 

(3o;^-f y f^SRBfi. A;':3^tt?t;^7 KT Kv-^D 

YKUdlSCr. t"— ^^DDO. DDl<l:g^ift«{4VSS^ 

<tSitS^iLVSS. y 7^'-i5^^DDl^a2gmi±VDD^^ 
tt^'nigSSc-rSo ^^-Y'^^SRW. SRB. SW(i. i&imT'f^m 

^mA^xox'^m^mf)m'^^^^o 

[0 0 13] S#iZi^IslSSWCUU WCLlfi. -^fX^^^^U^ 
ifMUXUU MUXLICT)^ b{C:^HW(-^ix^'tliae^tL> CtL 

r u-r siJia^<;^ABS(c^£; isx^tiix'— ^^^Ds^izilj l. 

50 fttiZi^T'— i^'MWIT. r U^©I»^<>^ABS{C^£;CTS# 
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[0 0 14] gt^mLlElSSRDCUi. Atf^iXtcTl^^m 

tti i.fcy'-^izft crcm,m:imW)-t^o lo 

[0 0 151 ^\Z.^ ir/U-MCCOlHlKffi/SlCOi/^TIll 
2 dtSl^tftP^^i-'So -feEiiS 1 i-^ Lit ^ ^ y iryi-MC<^ 

tn:<30|HlSSffi-§--C^ L;rc 1 iBcOMT J ^^MTJ^ 1 fSONMO 
S ^7>v^^^NlT'«;*$i^-CV^6o iSS^A. Bfi. Ill 3 

A;i5-7=^— ^«^Dj. iffiT-B;65NMOS Vv?>^^Nl<7) K U-f V 
{^^n^'tlgJ^t^n^o */c:> h^>i/;^^Nl(7)y — X 

m^xvx^^^^x^^^if^^ S#iA^y— K^\V\Vk 

^ T S V ^ I ;i igj ^ tL ^ o 
[0 0 16] 9 ^'c^tS^t-^b^tt^y ^ y ir/i-oKjft 

K^WRk7i5ttagffii±VDD(CiEi(j^tl€> h^>v^>^ 

J: or. m^jh^'y—YWm\^t'f—^m>s<D^i^ 

MT J m^;i)^{g:ig$rLtfefiM-e" 1" . MT } m^tm^iK 
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lo 0 1 7 1 Iil5(i. gt^aiLlElSSRDCl<7)lB]SSt8^^7F 

-tr v^SA. :^ h ^ 7— lHl5gCM4oJ:t/CMD 
ri-4m'My<^PiBS<D^X\ y^D^-Y — iy^^^-yMt 

[0 0 181 ^-V — v^lHlSSPCEQfiNMOS h^^i/^^^ 
N7U N72. mZXm^^ tlX\^^^o -tn^'tKD^—hiZ 

mzmm^ty^^t. ^x<DV'7>^^:^^f)mm\^x. ± 

[0 0 191 -fe>^;^r >^:7'SA^i. pmos h 7 vv^^^^J^ps 

U P82i:NM0S ^/v^;^^N8U N82r«^ ^ HS ^ d 

PMOS h ^ V-v^^^PSSrtSfife^tiSo ^ y>\^:^^P83(D 
h tcg^jgc^tl/b-fe: >-:^T vy^ei!)ft#SDP;65Sife« 

MBEWM^^ hv>'i>y^^P8l. PS2<D y — iiCmi^ ^ tl 
T. DB(i, — >^|Hl3SPCEQ(Cj;oTg^l4&SfiVSS{C 

^^iyy^^mi. m2^^^-7ii^m{z^^<DX\ mmmms 

[ 0 0 2 0 1 ;tr ^ AiStf^lHlSSYSWlfiNMOS h y >^i^:^^H9 
U N92T'#^^tL. h{;l;<7^i^ilW^t-^RYS755^i^ 
-e'ttA;^^tLSo :^5t. h7>i^;^^N9i(Z)y— ^{iir 

(Hr>-^7^-^^DB. Ku-l'>'(igE^ttiL7^-i57i^R0B 

x-^^DT. DBiCf^^M$nfc7^'-^^ijc<^mL7='-i5' 
^ROT. R0BiCili^6^(^tU>^-rS:i <^7!»^X^So 
[ 0 0 2 1 1 U> h 5: 7— lH]SSCM{i. PMOS h y ^i^;^ 
^P4K P42. P43. P44Xt#/5S:^tLri/^'5o h^^v^^^^ 
P4K P42(D<y~ K<h h^>^v^>^^P41(D KU-r 
^iiT^ — ^^NDStC^^L. h ^ V-:/7;^P42C0 Kl/-^ >' 
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P43. P44(i. y — >^{raj®®JEVDD, y— hJ^l^^ttSL 

L o r . massjE VDD <h /.^ o Ti ^ -5 fjE-i^ai Lmmm 

3. P447)^^iiLT;t? h ^ (Hl^CM;6^Stt{b^n 
l^i:^-&iCjg^L. ^ ibiC h7>^v>;^^P43. P44CO<5r- 

[0022] 7— lElSSCMDKi. PMOS h y 

^^P5K P52. P53. P54. P55, P56X-mf&^tl^o 
>i^y^^P5l. P53. P54. P56755;^ h ^ ^— IhIS&CMIC 

ifcft'S h7>v^;^^P4U P42. P43. P44tC^tl^'iX^iS 
-r^o h7>^:>^^P5U P52. P53<0>/— h<!: h^>v^ 
^i5^P5K P52C7) KU>f >^^P^as^iix — i5^^NRS(C^^@c 
L> h^>v^;^i5'P53(Z) KU-f V^-fe V^^.'T — ^I^DBtC 
Sici-^o ^^{-. h7Vv^;^^P54. P55. P56fi. V 

P52. ?^2t^n^fhU¥\^m.'r^o \^t^f>^^ 

X . maimBEVDD ^ ?i o r V ^ ^ gg^^ai L*Ji»{t-^REB;6>g^ 
lfe«fiVSStC|E»j^ix-5^. h^Vv^;^^P54. P55. P56 

h^>v^;^^P5U P52, P53CO>/— hSr N^^^v^ 
;^^P4K P42i-^n-^'tLf5]i:^ffitC?FML. ^^dh^ 
>v^;^^P54. P55. P56CD^— h^>v^^i5^P43. P4 
4^-^tL-^'tlf^i:T[-r£{-?F^^LT. h^>v>^^P5K P5 
2. P53CC>y— ^- KU-f >PBl{CSgtL^®SSffi^^L< 

[0 0 2 3] /<-r T;^(H]SgBCUiNMOS h7>^>^>^i^N6U 

N62T*t#;5c;$tt. Vy>^y:^^m\<D vu^^t y— 

ii y= - ^ ^NDS ^ ^ii BDS ^ ^etimm: 

h^>v^;^^$^N62co Ku^ y— ;^fCF^Sf5^ii7=' 

fc, hyi^i^:^i^mi^ m2<D^— h{cy<-{r ysm}±yBi 
^^ti-€nfn:^Pi-^o /^-f r;^ffl;/±vBi(i. :^S^icoFig 

ure 7. 2. StZ^^ttTV^-S J: 9 ^i^-^-f T • =i >- h d — 
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<?:7!)5r-#6o wCT% hy>i^^^m2(D^-hM^ h 
y>^i^y^^HSltmC^^ ti.. ^-V^^hy>i^>^ 
^m\(DZLm\zmfSL'f'^ ^ J; *5 . Vy >- v^^ i5'N620 
:^vtefei^ hy :/v^^^N6icoi/2<h LTv>5o *:^c. 
gp^iir"- ^ SlNRSOE^g ^ F^SR^iix - ^NDS <!: 
10 l^ebL. f^95*iix — i^^NRSOiE^iH^i^as^iix — 

->5^^Rscoia^ft^*iix-^ms<tfe]i:<t ^iiv^ 
-t$'iaRSoia^iH^*ii7^-i5'^DS<7)-f&tcffM-r5 

ifi^lgfei^l/2<^-r'5o 9/^y<C^r:^lpl^BClC0« 

[0 0 2 4] r^Ci. SS«?^tULlH]S§RDCl(:iJ:6#fism-^^ 

^t^lt«^col^Tlft0>^-r^o ^iix-^^DS. rs 

jTJl^iSiStllJyc^JC 5 B^tCggiX ^ «jjfL^ IDS (1) t miTo 

-^fz. ^^y-feyU7^>fBlt'tt#'0' ^{^i$LTV>T. MT 

J m^mj:^^ mi&tji^BAc 5 m^mti ^ mss ^ ids (o) 

30 tm-To m»ftlDS(i){i. iDSiO) J:^ hi^^^J:mx^^o 

>57^RStCi5fLn^m»ElRS(i. tefficJOlE 

t!ctt«^«:j^L-cv>6z:o(^y^y-t /hich . mu^^mf^ 

tfS:h<DX\ 

IRS=IDS(0)+IDS(1) (SCI) 

[0 0 2 51 &.±<Dm-^^m^^^t. m5{C7j^l.fc—:fj 

'Mtm Cfic^mijfLlDS (1) ^ /ctilDS (0) -C-ir 

y—<^mKsii^mti^mr^i(D^^A<Dm<DmmRs/2x±>' 

::^y-^mm^%m-t^o C(50mgElRS/2fi. tBlS-lt^ 

{ziZ^CX }j -t/H\c{cm.th^M^<^^i^i^Xh^ . m 

TCD^^L. :^\^:^h^y—m^\^mti^mm<DmmM 
5^? b-^<offi-efe^«t(£^i--5<J:. mmmw I' ^m^m 
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-rm^ <D±>>^ X — ^ ^DT (7)SJE VDT ( 1 ) . 
VDT(1)= (IDS (1) XT) /CD (^2) 

— t$^j^DBCO®EEVDB(i (^1) 
VDB= [ (IRS/2) XT] /CD 

= [ (IDS(O)-f IDS(l)) XT] / {2XCD) • • (^3) 

tm-r^t^-x^^o (^2) (S:3) T^^b. fsistt 

AV1=VDT(1)-VDB 

= [ (IDS (0) -IDS (I)) XT] / (2XCD) • • (^4) 

^{Z^n^'^^:^ — ^ ||DT<7)«i± VDT (0) it . 

VDT(0)= (IDS (0) XT) /CD (^5) 

t^-r:zt^^^X^^a J:oT. (^3) (^5) t^h. 

A VO=VDT (0) -VDB 

=- [ (IDS (0) -IDS (D) XT] / (2XCD) • • (^6) 

(0 0 2 6] J^JiT^^^. ^ It 2>Ptl O;^ U>' h ^ ^ 
-|HlSSCMDl^fflV^T> IE0 2{it<Dgg^a3Lft-^IDS(l). 

IDS(0)c7)q3p^^f[|;{C#BS{t#IRS^^^i-5C ^{CJ: ^ . 

(^4) (^6) (C:^L/cJ: 5?iiEA(7)|^^aiLm-^^ 

-s^tfcJ-r®'^. ■fe>'>^T'— ^^DT<bDB<h<7:»aiiM75»s::^^# < 

<hP8260|gi(jffi;^;65:;k:#< ir — ^^DT;^^® 

a^.mJ3EVDD. ir — ^^DB75^®§tfem{uVSS(::^ix^*n 

:/>^SA{c*5tt6 h ^>^v^;^^P8ii:N82<;omfbBg;^7!i5 

t"— DB;65®ili®i±VDD(C^tt^'n^llj^tt'6o 

T. DB^aai®EEVDD*fc(l»ite®{£VSSt;iiti|il-r5 C ^ 

[0 0 2 7] I2l6fi. Ill 1 dTj^L/c-^/Uf^yL^^i^MUXU 
U MUXLU MUXUD. MUXLD. i^^lnlSSWCUU WCLl. ^ 
^--S#i2i'^lHl3SDWUl(7)[Hl{fStll;^c«^i)Sr7i^LTl/^^o J^T 
"Cfi^-r. -^^^/I/^^U-^i^MUXUK MUXLU MUXUD. hflJXLD 

LfcX-r ty^SRWfC^/S-r-S 8<B<^NM0S h^Vv^^^Nll 
j (j=0. 1. 7) -etHi^Sc^tt^o h ^ VC/^^i^^NlljcD 

h(cfi^/£-r6;^;^i^T Ku;?^ffi-§-YMTj (j=o. u 
7) ;!)^A;^$tL6o -^/u^:/u^1^MUXLifi. 12] i 

13j (j=0. K 7) d:. miKfr^l.fz.y^^ y^mc-^ 

jZ>^ir^sm<Dm'ioshy>'i^^^niAj (j=o. u 7) 
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(j=o, 1. 7) ;55^n^*ixA;^^ix^a ::^T% tf 

[0 0 2 81 *-f. #«4^cffi<^^^. :^7AT KU';5^fl 
^mj. YKiWj;)^g^lfeS{4VSS. ;^7T AT Ku>^m-^\^lBj 

;55mas®ffiVDD{c^tL^*ti{*:l^ h ^ > v^;^ ^ ni i 

T-^^D0;^i5iltR^n/cS£<i^a:JLi)ji^coS^. tiy J^T 
K U^^ft-^niTO^^iS^a^m/lVDD. iiyhsTY U>^ft-^YMB 

0. YNftV07ji^gEiftS;{i:vss{c^tt'^*tiilAffij^n. h^v^/;^ 

tfSi^:Lb\:L^^ ^ X — ^^D0^*ii7='-^^DS(;igic 
i-6o L;rc7!)5oT. 7^^y-tryPMCtc»gtL5«fiitSr^iiT 
-^^DS(Ctl:i;^-r'5r <h>65T'#5o ^bCl. ^J;<Lf^T- 
i$^«|D07!)5iltf^^ttyc»#i^^ll!)i^cO^-&, ;;«7^ATKU 
20 Mt^'m^. YKflV0;^^fl;2^.l|i±VDD. AT Ku;?^{t-^Y 
NlBO;!|Sg^Jfe«ffiVSS{C^tt^*mE»J$ tL, h T > v^;^ ^Nl 
10. N140;^^:^Vt!cS. h ^ > v^;^ ^N130ji>s^:7t^^ 
6^<!r{cj:*9. T-^^D0^^iiT-^«lDS4b^ J:U^^t 

[0 0 2 9] -^/L-^T/U^i^MUXUDfi. IHK^^L^^:?^ 
y^SRW{C>Pf;Si--5 2f@(7)NM0S h ^ > ^N120. N12 

;3t7 7 AT Ku;^m#YMDT75^A;^$;iX'5o -^/t-^:/ u-^ 1^ 
Ji? MUXLDfi. [II 1 {CtfL/c;^^ :y^SRB(C>t^/J;i-6 2<BcONh1 
OS hT>'v^^i^Nl50. N151^. 13 1 iC;^ b/c^-f y^SW 

tV-So h7>^v^;^i^Nl50. N151C0</— htw(i:^T AT K 
U;:^ft-^YMDB. h^>^v^^^N190. N191<D>$^— h (Cfi;tr 

V AT Ku;^m^YMDW;^^^ti^*nA;^$tt5o 

;57T AT KU>^ft#YMDT. YMDB. YMDW(^#>«r (i. SI 1 {C 
Tj^LTt;^^ At^^ih— KT Ki^;^DYMcOf^co<t-^-efei9 . 

^^DDO. DDi(0*g;^t^ffi^. I^A 

[0 0 3 0] ^-r. ;^7tAT Ki^;^ft 

-^YMDT. YMDW;^5^±t!iffl;f5:VSS, ;0 y AT K l/;^ft-^YMDB 
jii^magmiEVDDtc^tL^'tii^j^^n. Vyl^^yy^^mi 
0. N12U N190. N191;)^;^7t^ftg. h ^ ^N150. N 

(0^<0-'Ot>m^^^^(0\Z.]t^\:.X^ loy J^T Y\yM% 
-^YMDT7!)^mS?>«i±VDD. ;^ ^ A T K U>^ff -^YMDB. YMDW 
75»^^*tt{iVSStC^n^'mE®(j$tL. h 7>'v^^i5'N12 
0. N12l7!)^::^>^i^^.. h ^ >^i/^^N150. N15K N190. N 
5^ l9l;6^;^>^4*fii<t/cj:'5:i<ti^J: ¥^-y-^mm^ 
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^ J:r/DDl^#fcii7^-^^RS(CgEjgg-r 60 i^ti/i^oX. ^ 

^N120. Ni21. N190. N19l;!)^;^-:/t;cfig. hy>i^:^^m 
50. N15l7)5::r:7t»t^.^/^5w^(Cj:«9. mj^.mJEVDD^ 
S«6®{4VSS t(Omi^. —7"— ^ ^DDl b ^iiT^- 

^RS*5 J: t/>5^ ^ - X - aODO «r ^ L 5^c mSSSSS Sr 
^-r^o L/'c;6>oT. 7^— :^^DDO. DDU::SKn-5 7^ 

|5]B#(c##jZitr:i<>:;65T*#So CCIT*. MT J ^^(cS 

[0 0 3 1 ] li]6{Cfi6v\ S#i^^lHl3SWCUU wc 

^■r. ^^iZi-^lHlS&WCUlfi. PMOS V>^>^^P16U PI 
62. P163^o J:I/NMOS h ^ >v^;^^N16U N162. N163. Nl 

m-^WET. WEB. ■T'U 5^-t-i/-r-t>-3^VWt-§-EQ75^A;^^ 

(-rtSP^^i^^y- KWDB. ht::;(7^ Ailtf^m-^WYS 

^tti^enm^-r^o -^tc h^V'::/:^^Pi6K P162. 

h{-S#iZb^*Ji^^<t-^WEB. N161(7)y— h(C«#3Zi^»J 
Wt^WET^-^tt-^'tL^SpgL. ^00,^ h • v-y^-iJr 
cDt^'— ^A;^iffi:f-T'fe6 h7^^v^>^i$^P162. N162(7:)<57^ — 

>^^P16U NieicD KU-i' i^lftDS^-^tl'^iX 
SSSi-'So h7>^v^^^P163<^N163(7)*>!rfi. 

# 1^ ^ / — KWDB ^ ta ;^ iffi^F- 5 9tt ii 7^- ^ ^DS <D >^ 

- i^^ -t^ - /um -§-EQ ^ ^*ix A ^ o 

[0 0 3 2] S#5Z^^|HlSSWCLlfi, Su^liLfciS^iZi^^lHl 

y<'-^<Dv''—yAt!iQ^X^^ h^>'i>:^^?l^2^ N162 
;^^P16K N161CO KU-r — KWCOMC: 
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[0 0 3 31 S-r. #Mt^^.CO^^. S#iA^lHlgSWCUl 

^S«]'^ft-^WEBi: y'y ^-r-'>^-i'^^~-:/yKt^EQ755®ar. 

mJEVDD(C^ix^*n^fi(j$tL. h7Vv^>^^P16K N161 
75^;^y4^cS. Nl63755^:^#cfigi:^c^€)w<i:{cJ: *ii7=^ 

-^m^m^ir^o S#ii;9-lHlKwcuiicioV>r. 

h^^^v^^^^J'Pieu N16l75^;^>')bcffi. N1637^^:^>' 

[0 0 3 4] §g^/±SLlitl<^<^m-g^. 
ft-^WET <t y ^ - v^-r -t^ — ://Ht-^EQ^5^i4feS{4VS 
S. S#i^^*J^m#WEB;5?mai«lEVDD(r-^tL^*nK»J 
h^>^i/:^^Pl6K N16K N1637!)^;r:7t>c^^/^5 
r^(cj:<9. S#a^^lEl3SWCUlom;^^ig®feL4^flg<!:-r 
5o — S#iZ^^lHlSgWCLl{:i*5V^T. h^>^v^;^^Pl 

[0 0 3 5] ^^tc. m'^^^^mY^<om'^. ti^j>^m^ 

ft^WYS;^^#ffim{iVDH (r:iT\ VTHN^NMOS h ^ 
^^^)L#V^aJE<!r■r'5«t. VDH^VDD+VTHN-rfo-So ) > 

WEB ^ y y ^ ^ — v^-r ^> - y yuft ^EQ7!i^g^ife®{iVSS ^ 
tt^'tllEK^tL^:: i: (Cct «9 . S^iZ^^mSgWCUK WCLl 

SS^(7)Fb1{C. S#^^[h1SSWCUU WCLK ^ii^^— ^5^^D 
S. ##iZi^^iiy — KWCOM. mvt(D'^J^^^^^-^\A\}\ 
UK MUXLl{Cj:oT2ltR^tLfc7='— ^^D^^UyhmjJfc^ 

i^^mSSWCUl {c*3 6 h ^ > v^;^ P162 <i: * t ih^UM 
(HlSSwCLl{::jott5 h7>'v^:^:^N162Sr^jl^-frr. iltR 

ilS^bfc^^y-t/uMctcfstt-it^' 1' ^»#iZi 

/EVDD. S^tte«{4VSS(c:iEi(j-r'5:^'&. *#5Zr^lHlSSWCUl 

(Cjfctt-S h ^>'i/;^:^N162i:S#iZ^^^J!®lEl5gWCLl{:ijo 
(t-S Vv^>^^5'P162^i»ii^-^T. aStRU:rcr='-:^^ 

y>v^><.^P18K P182<h, :7' y ^ — i/fflNMOS h ^ v> 
;^^N181. N182r'tS/55c$tb^o h^>>^;^^P18K P182 

<^)y-^<hy- h(c«ai«/±vDD^^n^*ttA;^u. k 

i$^N18K N182COy— htCy^y ^-r — v^^^.-^^Vuft-^E 
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[0 0 3 71 ^tc. m^aALW)i¥(om^. ^y^^-v^ 
t}^mmiifi^mt'r^o zzx\ h^>v?>^^pi8i. pi 

630^— h^-^/i^f^ J^7>v^>^i^Nl8U N182 

[0 0 3 8] ^ 

[ElS&RDClCltH^^i-^:: rr.T% S#iZ^^$fJ 

7 ^Pi6i, Ni6iot[z:ftS[^»tc:ft]$)j-r c ^ t^X^ 

-fe /UMCtc jo (t >5 tfiHtf $g<^fi^ S ^ C -e # -5 o 

[0 0 3 9] ^(C, «#a^;^lE]SSD\VUl{;i:JoV^T. 

yh&tsc^ato 2 ^scotet^c^a:^^ifiT^-i$^^Rs^c|g*-r 
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iix - ^ ^DSicg^^ $ n 5 ^ ^ y -fer/^MC <h C fit ^ ^ -5 
Ci:;ii^T-t5o Lfc;)^oT. > ^ U iryUMC<i: ^ — ir/i- 
^ ^ -7^- ^ ||DDO:fc ct I>*DD1 {cmm.r^^± L V ^ J: 9 

[0 0 4 0] lll7li. r7— K K7-l'^>r U-f WDA^tg^ 
k^lEKi-^ijc^thJL K^^^'^WRD^StiZ^;^!^- 
L K^-f /^WRDii. PMOS h ^ >v^;^^P2K P22i:NMOS h 

7>v^>^^N2K m2xmf&^McmRm^x^ho — 

(OA;^ffiT-X'fe'5 h^>'i^;^^P2K N2lco>>*— h {:l>Pt^£; 
h^>v?^^N3i(Dy-;^^S#iZi^i7— mwwktc 

[0 04 1] ^-r. ss^ta baf^t^s-g-. m^jh^mm 

m2\t.^y^m^^n\^. Vv?;^i5^P22;^S®iiLT h 

^m\^v'y-< ^<m\>t^mm\:^tiho ltc^^^x. k#@ 

T^n— Kft-^XBk7!)Sg!t6m^iVSStc:|Ei!j^n-C . h 7 Vv^ 
;^^P21^^#ii-r'5C <^{CJ: «9 . Sifeaiuvss ^ o T V ^ 
-5ic^/±iL!7— K»Rk<l:magmi±VDD(ciEl!j-rSo ^(O 

[0 0 4 2] ^ifetc. »#3^^i)j{^co:^'g^. mmmmss 

3l7ii^^?giii-'5o U/cT^^oT. kSg<0[7- K^;0^51tR$ 
ttT^i!^^®/±VDD<^^cfo-rv^6D '>v'=i— K(t -^XBkjO^^ 
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#ii L T Ir ^ § T% m^lti L t7 - K^WRk/)5^1ffemf4VSS 

[0 0 4 31 ^mmizX^j'^'eDya <y^<Dm^ 

^ t> CO ir-r-So 4i^c. 0 1 T-Ji^BS^nrv^-S 
m^ttiL'r-^moi. ROB. S#i2^^^-^^WI 

<s:£t-S<5#x liii. 02. HIS. He. ii7^fflv>/«^ 

[0 0 4 4] *-r. ggJt^ttJLffijft^^S-g^. >5;^AiMS^ft 

WCU 1. <h ^ ^ — # # iA ^ 0 SgD WU 1 ^ ^ tl ^ :7 t>c flg ^ 
^cf-StT^-C. ■fe>><^7^— ^^DT, DBfiy^y ^i-— i^SfuT' 

D. ®2gffl:JEVDD<i:/^oTV^5;^^ AT K U-^^ff-^YMBm, 
YAlDB^gi^^SjiVSSdlEKLT. Il6(^7j^Lfc. 7="— 
^Dni*5 ct ^ —7^— ^ ^DDO, DDI ^^±te«i^LVSS;!>^ b 
mm\^. ^ilT^-^^DSirr'-^^Dn. ^iiT^-^J^^RS 
x-^^DDO. DDl<t Sr^n^*tvg^«5ti-'5o 

K^-r ^N{C*3{t6^^ttiL!7- K^WRn^mi!^.maEVDD(C 
i^aU. StiA^y— K/^|WWn^^il&a^S:VSSt:l^^i^-r 
^o L/c;^5o-r. HI 1 JCTj^Lfc^^y -/^{Cjott^ 
;^ ^ y iryUMCnmi: ^'^^ — 1ryuDCn;6^31tl^^ti. 0 2 

v^T. ffl;j2^.mi±vDD(i:?:^oTv>6ijc^m L©J^®^t-^RDB^ 

K -^/^^^U-^i^MUXUK MUXUD. ^ ^ U ir y^MCnm:Jo J: 
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[0 0 4 5] tmmm<o^.a^tm^^noo Sc^ 

x-^l|DS(c^^-e7j^-rmSElDS(l):^5g£n. rix^^ y 
—it I : 1 CO;^ u> h 7— lHlS&aiT'gt:)-6^<i:(cJ: 
19. -tv:^7^-^^Dm«g£lDS(l)T'^«$n5o (sJHI 

T-{i. -fe>><^x— iJ^^DTicssn^sis^iDT^sL. m 

— iS^HRSfC— ^^r'7j^-rmS£lRS=IDS (0) + IDS (1) 
tl. wix^^7-it2>?tl<7);^7U>-h^7-lEl^CMDlT' 
§:«t6 w irCiJ: *9 . -fe — ^llDBtimSSlRS/2T*3e 

tem+f#'o' }c;^;i:T^ax-^^DS:ioj:D^-ir 

> X - ^ ^DT {cmSfc IDS (0) g£ tl 6 ^S^g- ^ .-g;^ 

T'^Lrv^-5o W±;^^bx — ^^DT<tDB^(?:>rp1 

Di:/cCoTV^'5■fe:v;^r^^ :7'® Kift ^SDP trg^iftS^liVSS 

?i o T V ^ 5 7 i=^iltRft-^RYS^#l±«{iVDH{;iigSb U 
ll]5(C.i^L/c;^^i^il^(H]5gYSWl^fg-'te{l:-r^C<^ 
V . VDD/2(c:/!; ^-^--v^^tLfcgt^tBLx — ^^R 

j6> [0 0 4 6] nmikmizm^mif^noo tie 

ii!) . ^f^miiLVm <!:?ioT^/^^;^;7i^ ilS^m^RYS 

5o »±t!ia{iVSS<i:/.^oTi/^^D -i7 7^'rn^ K<t-§-X 

Bk ^«i!iaEEVDD{C^») L X . VDD ^ o T V ^ § 

Sc^^^tiB U !7 — K^WRk^g^iteSfiLVSSiCiEijb ;^ ^ !; ir 
yKC*3tt-5 h^:/i^^^5^NlSr:^>'t^^<i: Ur. ^ D -fe 
yUMCnm ^ ^ t /UDCntC?F^^ $ tiT V ^ -6 mScJSSS ^it^ 
»Ti-€)o *^c. S!^6«^4VSS^/ceoTV^-5Sc^aiLSiJ^9 
ft-^REB^®ag®iEVDD(Cig»jLT;?7 U> h :^ ^— IhI^C 

X\^^^=7 J>^T KU;^it-^YMTin, YMDT^^i&a^iVSS, 
^ifemffiVSS ^;:forv^'5;t?^ArKU;<. (f-^YMBm. YMD 
BS:fl:i!g®ffiVDDtc:ilX®jLT. T^-:?^Dmjo J: t/^^^ ^ -7^ 
-^^DDO. DDl^^^i1&i->5o ^^9cV^T. ^ife® jiVSS 

LTir:/>^r>^>^SA^t#«:K<i<t sm(-^±tii®fivs 

s <b o T 1/ ^ 6 y f- — v^-r — y /i-(t -^EQ ^ m^.® 

iEVDD{Ciglft-r-5 w<i:t<lct t). > y^v"—^ mi . DB. 

5^ -So :&^{-> mum&vwtmMmi^ysst^^^x\^^^m 
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- ^mLx-^^R0T<hR0BS:VDD/2{C^»jLT, nm^B 
[004 7] :^^m{zX^;<'^Dy'a ^y^iom^ 

— ^ISROT. ROB. — ^^WIT. ffOBd:?"!^^^ 

rv^-sfccot-r^o a±(o<K^MS<3#. 112. 

(0 0 4 81 »#iZ^;^^i(lf^O^^. ;^7^A51tRm 

^^^&mm^-:^xmmMn' v r-Ati^ti^ t . vdd/2 

f C . S^iftBiiVSS ^ /.^ o T 1/ > ^ 7 AiltRjf-^WYS ^#BE 
SfiVDHfClHttL. 12 6 (C7r:L/cS^iZ^^lHl5&WCUU WCL 

— ;^(7)f^gf5S#iZ^-;^y — KWDB^SEi^^mfivss. (tii;^ 

4-— :/>'Wt-^EQ^g^i1feafiVSS{C|giJj El 6 tC;^ L/c 

m-r^o S±&m{iz:VSS o T I ^ :^ ^ ji>. T K i-- 

>5.ft-^YMTm. YMWni^liaiSjEVDD. MMMJ^VW t ^J: <:> X 
\^^id=7 2^T Kl/;^ft-^YMBm^Siteffl;{iVSStC'^;rL^'tt 

i^»rL. *ii7='-^^DSjoJ:0^##iA^^ii/- KWCOM 
5 ^ # 5^^»Jffllft -^-WEB & ^±fe®ffiVSS ^ tL ^^niESIl 

'Oftii. 12 6 (Ctt: L /c^WADLtDf^ # \Z.n^^^ ^ -^T lEcO fit 
igttJ!±VDD<i:/c^oTl^'5D '^x ^'— Kft-^XBn^^il!i«fu 
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VSSfw^lbLr. (2 7(C7FLfcl7- K K7'Y^<fcioft'5 

[0 0 5 0] $p>(c:. mm^m\^m^mv^'k'^ o . fic 
o T V ^ # # ^ ft ^WEB ^ sa^.mjE VDD ^ n 

/c^oTl/^-S;^^ AT KU;^ft-^YMTra. YKnVra^g^lfe®{5LVS 

y^^-i^'aDS^^^mfiVSStCy^y ^-r — C^1-5o 

. miiVDH ^ o T V ^ ^ YiliRm-§-WYS ^^±fe®{4V 

SStCiHtbU-C. l2 6tC7j^LfcS#3^^lE]SSWCUU WCLHC 

:/y ^-Y-v^-r^o :ftt^i:^. m^'yhHf-^mu^ wib 

^ VDD/2 i;iiIiS!lUT. #^ibtffi(cM^o 
[0 0 5 1 1 i^±T'3$-<fc;^^y -l/n ^ (Dmf$. tmi"^ 

/i-MC{C!^i:fc11;git<Sr ^ ^— it l l (T);^ u> h 7— IhI 
^CUX§:nx±:y:^Ti^zf(D—:^(Oi!&^^%mir^(D{c 
40 ^5^^— fe:/i-DCtw:ti:;rcfl;S£^^ 7-Jt2^1<0 
;^ i^^- h ^ y-tHlSgCMDi-eSitt 6 :i (c J: (9 . tfilttt^ 

(^6) {z.7f^\^frXotjiiE%<om^\^ut^-f)mhn 
5^? ut^cD-^-^^^^it^x^x. iEm\^mm^n^u^ 
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[0 0 5 2] ^zil::. MT J m^i^m^^^titcmWo> 

1 0 0 5 3 1 y ^ -±yi-(DV}mitmmc'Z^^fj: 

[0 0 5 4] wtl^T'fi. 8 X 8 b'^ h^S^cDT^^y ir 
yUT U-i'MCA<i: 8X1 \:: y VWkfS,(0 ^ ^ J\^r U^DCA 

ct 9 t-;^ ^ y ir/i^T X^:k:# < -T 6 :i i: J; 

•9. i3t^ffiLlH]3SRDCl^*#iZ^^lH]^WCUU \VCL1^#^ 

10 0 5 5] \>kiAz.wm 12 1 Ly^^ ^ 

:^^T-«^^tLTV>/ci75^ Ell 0 <0«?ij{i 4 o(Z)PMOS h ^ 
>'v^^^P23K P232. P233. P234r'+S^ ^ ti6o V^l^ 
v^;^^$'P231ioJ:T>'P232<7)y'— h P231CO K U-f ^^P^ 

v^;^^P232(30 K W >'^±>^^'—^mDB{c1^mir^o 

^^tCl, h^>^v^;^^P233, P234fi, y — >^{:i®ai®J!£ 
VDD, h tcSc^ffi Uaiaft^REB^^tt^'tlA;^ U/c 

^/^T'fct). ^P231. P232{C 

t^'etim^mmi-^o wCT\ h^>-v>>^i^P232. P2 

fc. V'::/>^^P23K P2330>/— hS^. h 7 ^'v^^ 
i5^P4U P43^|B]i:fi$<!: L. h*i^ h^>v^;^^P4 

-5 fWl"+r'£c7)2(@ h ^ > i/;^ ^ P51 P52 ^ 5 V ^fiP53 P5 
4^. ^tl^^tlim(D h^>-v^:^^P231fo6l/M^P233-C® 

#^;t^:i<t -f:ni::ct'9. h^>v^;=^^ 

^) o 

[0 0 5 6] [2 1 (CTf^L/cHISSyn -/iJ'tciott 
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Tiftp>^-r^o mi lit. y^-m^j2<^}^^(Dm(Dmf& 

W^Tj^LTl^^o laefC^L^cy^— S#jA^lp]SSDWUl 

(i. 4 0(0 h7>>^;^^T-1S^$ttTv^/c;6^ 0 1 1 <o 

1 1@<OFNOS h 7 >'>^;^^P241 i: 1 fgCONMOS h ^ > 
y^^N241'CtS^^tl'6o C::T\ h^>v>>^^P2410>5r 

-hft^. >'v?>^i^pi8K pi82<ti^i:fi$i: y 

— hti^ h 7>v^^^P18U P182(0</— hiig60^|+<!:/^ 
5 J: 9(C?F^^-r^o ^ti. h^>>?^^N2410>/- 

* Vv^>^^N18K N182<oy— hiliS<0'&t|-{C/^-5<|: ^ 
DWUl T'S^^U^jgc U T V ^ -5 |5]-+te<02 j@<0 h 7 V ^ 

[0 0 5 71 JWTT'fi. >^miiS0iJtCj:S7<^y >^ci 

(i. IiIl{-7j^Lfc:*:|ISS«?iJ(cJ:-57«^yyn5/>^BLK^5 , 
i'^? h y ^^t^tCiB^$tL/c:;^^y T U-f MARcOtS^^J 
(CCT-fitXstS^) ^;^UTV^^o P^^y r U-TKIAR 
coil iZ3 . ±iZ3 {;i ^ A n — ^YSDEC t)^ gfig ^ tl 

T'fitfi) C0;(7y Aa^n — ^YMD, D '^T' r^ — ^XDEC, T 

30 :yy'-^a^t}mmi:^m^@(Dm^mL'f-i^mRor. rob 

[0 0 5 8] ;«7^ At^^i — i/YSDEC(i. Xt)^tlfc:^'7 
Kr Ku;?<.CYS{c:^£;i:TI1I 1 {C;^Lyb«^ 
Aal^ft-§-RYS. WYS^^tl^^tL^^ MfL^ir^ 

60 AallRm-§-RYS{c J:oT. ilt/^1-5;^^y ir;u 

40 5^m-^WYStCj:oT. l^y'—^Atim\Mf)'^hm^'r 
^;^^y ir/U7!)5iBM^tt/c;^^y :7 n ';/^BLK--^. S# 

^^fztiy J^y'^JT'^— KT Kl-;^CYM:fcctt/-^ y Vm 
^(t^MStniSD-C. ;?7^ At'^i— KT Ku>^DYM^-^tl 

m 1 {C^Lfc^iiccO;*^ AT Kl/;^ff-^YMTj. YMBj. YM 
Wj. YMDT. YMDB. YMDWT'tS^ ^ tt, mJiti Lfc J: 9 (-il*R 
-r^;^ ^ y iryU75'^iae^tL/cp< ^ y ^BLK{^:fc{t 
5(? >57^'-^^:fcJ:0^^^-T'-^^Ji)5fSfi^b^n6ct 
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r u-(mMc^ti^*ti Attire, r u-r *JS?iHiiSACTL 

mwc<ommm-^(:^s mi. me. m7X'7fk\^rr-t>^:^T 
[ 0 0 5 9 1 igi 1 3 fi. mm^y- ^ (^«^0*josgi5>^ 

^'tCB. K-r — ^cd. r Ku-^^^^ry >' tab. a 

r U^MAR^^A//ca^fflC0:3.- hUNTU UNT2. 
[0 0 6 0] ^ CI :y ^^^-y :7rCLKB(i, ^ -/ CL 

u;^/<-/:7rAB. A;^>'^ y :7 t-dib. aj;^^'^'>^TDOB?i 

rt^PSJWt-^MDKcjfSCT. r KU><^>'<';/ ^'TAB. A;^ 
:7 r DIB. tB;^ :y r dob/^ ^ ^ti-^'tLSJiaii" >5 

[0 0 6 1] r Y\^:^^<yy Tm%. 9^^^ ^ -/^clk 

6o r K y^'rABfi. $ ^{;i;^;^i^T Ku><^BY^ 
tiy M.T Y\^y^^')f^ — ¥X?D\z]^t^^^. tiyJ^r 
Kl^^^T^y — ^YPDfi. AT Kl/:?^BY^y y X 
^- YX^Xtiy d>^-:^^)y'^— YT Y y^CiWhXy' ^) ^ 
— FT Kl/^CYS^;?<^y r U^MAR(;itjhJ;^-r^o w:iT' 

^VUt^^(or Y\^y^\%. —mtv.x. ^ Yuy^t 
fc.^^\(DmtLX. CI ry^^r Yuy^t:^ y J-s^r Yuy^ 

^m^Awmiz^^^72<^ti^h<Dt\^xhx\^\ :z(om 

T Y\^:^AtikZt$i^m-^^\f:y^^^{^m-rh:Lti)-X^ 
X. y<y^—\^mm^::^V'^if^^—Y'=^y^V^^WLirhZ. 
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[0 0 6 2] Ktiy<yy r\>m^. nUKtiy'-^m^ 
mm<D^-< ^ly^xm^yh/wX. y^ Vy'-^t^l^y^ 
Vy^yyrmzKti-t^o y-<hy<yyrm±. y^ h 
x-iJ^GlSr^-Y vA;^«lMli;im/|-r^o — y - hv< 

•yy'rRBii. ^^tH;^^M0(7)m-§-^SJtT. y — 

— ^GO^tbl;^^'^ 5^ :7 r D0B(cA;'3i-^o y yrOOB 

it? [0 0 6 3] *||J£CT{-ci:6;^^y y 

^BiK^m\^^xmm^y ^ y srnm-rs ^ t ^*^x^ 

u;^^^t)5^^. $p5(C7="-^^AtB;^|-r-5:i^(-J:'9 

r Ki/;^^^:y:7:rAB^;^^ AT Ku;^:7'y 7^:3 — ^^/^ 

\PDt<omz:f3yM.rYi^y^:^^:^^^W-f. ttyd^T 
Y\yy^^^i]m^t \^x^<-y^ hW]if^n 0 :tf y J>.r KU 
y>B\^m±-r^:it\zXoX. y'—^^mm\^XAm:h 

<W^m2.>i^mMmx\±. y u y ^ <Dm<Dmf& 

mtmi'^^wtm-r^o mi 4 it., y^^^j-y^i y^(Dmu 

•:f}=iy^m^7n\^X^^. UlH]3SRDC2. 
[HlSSWCUlO, WCUlU WCLIO. WCLIU ^ ^ — S# iZ^^lnlSS 
DWUK ^/U^:/UiJ7ifNflJXU20. MUXL20, MUXU21. MUXL2 
1, MUXUD. MUXLD. 7< ^ y -fe-z^T Iz-fMCAlO. MCAIU ^ 

fe/ur u^DCAiT'^^^tLTv^-So i^ia-cji. m\ 

\Z7r^l.f:LX.0tJiy—YYy-<y<T\^-<mk. ^ y M.y' ::i 

— YT KU^^DYM. CI ^f^— YT K^^^DXB. T U^U 
30 m^<y^^BS•f)'^m^(Df;Lmzm^^HX\^^^o '^'M1y^m<D 

W^^t. — 0<7);^^ y ir/ur U-f MCAIO. MCAllOFaltC^ 
^— fe/UT U-f DCAl^gEMbx Sc^l±lL[H][^RDC2^'r — 

^mm^(D^±iimtm^m^mmz^^^xm.mir^. 

[0 0 6 4] *^lg^iJ(Cj:-5^^y-fe/ur U-TMCAIO. M 
CAlKi. lai 4{c:^i-J: 5t-> El l{C:^L;fc>^y ir/u- 
r U-f MCACO^^cD^lgr-foD . 8X4t:^':y l-tO^^ y ir 

r u-f MCAlO{c^ov^T. K^>?twRk. wwk (k=o. 

7) ty'-^mi (j=0. 3) t(7)^,^JC-^n-€^tL> 
^ y ir/WMC7)^idm^tL6o i&Jj<D?i^ y ir/ur U^MCAl 
Idib^V^r. !7— K^>PtWRk. \VWk (k=0. 7) tr"— 

^BDj ij=4. 7) <t(D^.-^jC-^tL^'tL;^^ y -ir/l-MC 

y^^ifig^n^o :^fc. irVur u-f DCAHi. p<^y 

[0 0 6 5] -^/u^y'u^-^mxu2o. MUXL20fip< ^ y -tr 

5i? zur u-rMCAiocoM^«fw^tL-etLgsg^n. ^ivmc^^ 
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KWCOMO i: aSOT^- ^ j ^ (OPbI (cES ^ tt3t«^i@ 

VSSt<7)g^JggSrii»rL. ^#o^-f m^-T^ 

[0 0 6 6] -^/U^:/U:5^i^MUXU2K MUXL2 7« ^ ^ -fe 

/<j:LTi(ifti-€)o — :^<7)-vyU^>^l^iJ7i^MUXU21fi. ^il 
7=^-^^DSli:1S^(7)7=^'-i5'^Dj (j=4. 7) t(Om 

B{i vss <i: X - ^mi>St(r> m \z.^m ^ ttyb«#c{@ 

vss<h(7>^jit^^»fu. 'ik^<r>:^^ y^m^. m^^^ 

r'—^^D^S^iZb^^ii/- KWCOMl ch^Sl^g-r^o >^ 
SRB, SWfl, (^|gT'(i1^^6^(Cf5-^T'^^iX 

[0 0 6 7] S#iZi^[HlSSWCU10. WCL10(i, ID 6 tC^ L 
^>^U^i?-MUXU20. MUXL20<7)$ btC^^fiij^^l-^tL^'msm 

[0 0 6 8] 1^1$ t^S#iZ^^lHlS§WCUlU WCLlKi. 1116 

(C7FL7ci»#i2^^iH]^wcuu \saL\t^cmmnj^xh 

-^/^^:/U^1^MUXU2U MUXL21CC>^ biC^ftili-^tt 
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[0 0 6 91 ic^i±iLlHlKRDC2(i. — ^^DSO. D 

ROTO. ROBO. ROTl. ROBKT^-^n-^'ti^liSh-r 6o 

[0 0 7 0] ^J.ALtOXof^mn-fxi^y^mm^X^. 
^ ]) -^J\^T U-f MCA10i:MCAlUC^o{j->5T'— i5^^D^f5l»# 

[0 0 7 1] m 1 5 fl. m^lti UlHlKRDC2C0(HlK«^^ 

Tjki^Xis^^ z:m<^;0 ^ Aiit^lHlSSYSWio. Yswiu :7'iJ 

— v^IelKPCEQO. PCEQU ir T >:/SAO. SAl. ;^ 
U-^- h ^ HJS&CMIO. CMllc^. U> h IhISSCM 
D2. r>^lHj8SBC2T'«^^tt^o ^/c. il! 1 L 

fcT i-4M'M^<:^ABS(D^mf^6^<o^X\ y'U^^ — i^ 

m-^RYS75>A;'a^n^o ^ A31tR[H]KYSW10. YSWIU 
y U^-t — v^[h]S§PCEQO. PCEQK ir > ;^ r > :/sao. sa 
U l-^V h ^ 7— mSSCMlO. CMlKi. m 5 tC;^Ufc;<7 
^ AiliRlHiKYSWU y^i; 5^^ — v^mSSPCEQ. ir>';^r>' 

fo^o ;^ U> h ^ ^-lHlSgCMD2^/^-<T:?^lHlSSBC2(7)|Hl 

[0 0 7 2] l/>' h ^ lH]3&CMD2(i. [HSfC^Lfc 
U> h ^ iHlgSCMDKJOlHlSStlii^ict-PMOS h ^ >^v^;^ 
30 P57. P58^aI:^DL/ct(7)r'fc5c h ^ >'^/^ ^ P53<7) K 

>'<lr-fer>>^7^— ^^DBH;i^n^'tL^^-r^o -^fc h 
^>'>?;^i$^P5U P52, P53:Jo<fcD^P57<^)y— h i:. h 7 >^ 
>^><^^$'P51*5j:t>*P52CO KU-O^. P^SP^alT^"— ^^NR 

mwMmm^^ y^x^^o. h^>^v>^^P57ifi^ij^ 

jj^-rSo ^:iT% h7>v^;^:^P57C0y— h7 Vv^ 
;^^P5U P52. P53^|s]C^-&{C^$^L. Sbt^h^V 
^^7 i/;J^^P58<D>>'— h^>v^>^i57P54. P55. PSG^I^C 

M-ffitCffM LT. h7 V-i:/;^^P51. P52. P53. P57(Dy 

o T . h ^ > i> ^ P5 J: U^P52 \Z.m.^ ^ -^f+ffi'ScCO * 

^ofK<7:>ffl;»£SrP53^P57(^y— Ku-r >^FBl{-»Si-:i 
<!r(cj:'9. ^ J;b 2>fJ- 1 co 2 {±i;^y^? h ^ y — IhISS 

[0 0 7 3] ^<-r r ^iH]sgBC2(i. (EistcTj^Lfc^-^-rr 
5d? Hc^pf/CLTv^^o h^:/v^;^^N6iocoy— KU^ 
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h7:/>^:^^N6io. Neiio-i^— 

®/EVBlSr'ttl-eti^:fJDi--5o ^r-C. h^>v^y^^N62 
hg^ hy >-v?^^N6l0ia J: 1/N61 lifeless <b 

V V? >^ N6 1 0 *5 J: t/N 6 1 1 0 1 / 2 <b i" o 

[0 0 7 4] ]iX±,<DX 0 ^c^irc^tti L[HlS&RDC2cOlEl^ffi^ 10 
«CJ:I9. ;?«^!;-feyUTU-f MCAIO. MCAll7!)^fb*il7^— ^ 

^DSO. DSltc/±S;^^ixyc:m5S^. ^y—);tim<oiJ\^ 

V h ^ 7— [HiKailO. CMllT-€rtt-?:'ti§:fi-T. ilS^Li^ci 

:JoJ:t>*titl-r6o ^bt-. ;^7^ AiltRlElSSYSWlO. YSWll 

[0 0 7 5] &.±X-m^fc:?^^])y'a y^iOmiSLtmW- 

ir/t-r u-TMCAlO. MCAllcorBlt::^^— ir/ur u^DCAl^ 

iS^LT. ^j®^n <ti:b-<rS!^a:iLlHjggRDC2^7='— ^ ^li' 

[0 0 7 6] wtt^T^H. 8 X 4 t'-y ht*^(7:)7<^y ir 
/i^r i^-f MCAIO, MCAlli: 8 X 1 fc*5/ MS^OtJ^^: — ir/i^ ^t? 

[0 0 7 7] i^±(CfA0J Lrfcmmiit. mi 4 (C^ LfcTi 5^? 
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h^^X^^^ 't(D-'mtLX. ZZXi^mi 

tz:^i^>h^ ^— lHlSSaiD2<7)igjg0ft]*lft0^i-5o 13 i 6 
11. ^ 7— tt:2*t 1 co2m;^;^ L--:/ h ^ ^— [h1S&<d55iJo 

16<7)CTfi. HI 1 OtCTFLTt;^/ h ^ ^-"lHlSS(c. PM 
OS V>?><^i$^P235. P236*iiADLfc6oco h^^v^:^ 

X — ^^DBO. [^^>v>P^^$^P235<D KU-f ^^i^^^'f 

-^mmuz^ti^'Hmmi-^o *^c. h^>v^;^^P23 

U P232ioJ:t/P235CO<5r— h i:, h ^ V v^:^ ^P232CO K 

i^-r v^rp^sp^iar'-iJ'^NRstc-en-engE^i-^o h 

7:^v^>^^P236fi. ;j<>fc®i^.||jEVDD. hjcgg 

T% h7>^v^^^P231<?)y— hS^ h7>v^><^^P232:}o 

ctU^P235i:f^C:S^<t h ^ > v^;^ ^P231CO^'— h*! 

^ h^>^v^^^P232:^^J:i>T235(^z:f»fC?f$^i-6o 

^c. h ^>v>:^i5^P233COy— h ^ ^P234*S 

J:t>T236i:[^CS:^<i: h ^ ^P23360y*— hitg 

^ h ^ l^iyy^^P234:^XXJ^P236(DILm{zmf^-r^ Zt{Z 

J:«9. h^>v^^^P23it::ffitt5ffigfL60^5^<Dfi:(Dm»E 

^ h ^ >i/;^^5?P232:Jo J:l/P235(7)y — Ku^ >-Fb1{c 

^^mf^.'T^^t^'^X^^o ^(DXoic. mi5^(0:fj 

l^l^h^ 7— lHlSSCMD2T'3fe^lJg^^5cLT^/^^|^^'fi<?:>2^0 
(D h^^/v^;^:^P51^P52fe^V^(iP53<tP54^. ^tl^fl 
im<0 h y >'v^;?<^ i$^P231^5 V^fiP233X'm#^x.^ ,b 

<mmm3>^mmmx^i. ?^'ev:fuyi^(D^h\zm 
(Dm^y"^ yi^mi:7!^\^xis^ . m^itii^j^^mcz. m 

#3^^IhISSWCU10. WCLIO. WCUlU WCLlU 
f-MUXU20. MUXL20. MUXU2U MUXL2U MUXUDO. MUXLDO. 
MUXUDK MUXLDK ^ y iry^T U-T MCAIO. MCAIK 
— fe/ur U-YDCAIO. DCAIl-CtS^^tu5o El 1 4 i 
tciai7T-t. m\\z.7f^\^f:LX.ofii'y—YYy^y<r^ 

u;^DXB. r u-r*J^a^^>^ABS7i»^®^<Dyc^6*'^B&^tl'r^/^ 

0. MCA11<7)Fb1(;1^:^ — -feyur U-f DCAIO. DCAU^id^ 
iryur u>f MCAIO.!::^:^:— ir/ur b'-f DCAlOic 
-5 -^/^^^^ 1/ ^ i^MUXU20 ^ MUXUDOcoK-f|iJ(^)!f^^ 
- i?' ^DLfc^M L , ;^ ^ y ir yur U>f MCAl 1 <?r 

5: — ir/UT U-f DCAl 1 {Z.^}ti-^-^/i^^y"l- ^ i^MUXU21 
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[0 0 7 8] y^—- fe-yur U-f DCAIO. DCAlKi. 1^14 

O:^^—- iryUTU-rDCA10{C:foV^T. 17— K^StWRk. WW 
k (k=0. • 7) tV^-y'—^^moo. DlOli:<D^.^. 

fe/^DC^idSi-^o m^(D^^-±yi^ 

r U-TDCAlUCiol^T. »7— K^>EtWRk. WWk (k=0. 

[0 0 7 9] -^yW^y^U^^^-y-MUXUDO. hRJXLDOJi. — 
-feyUTU-YDCAlOtOi^iffifC^n-etLgaS^tl. SV^tC^ 

iiT"— t^^DL <b ^ ^ — X — ^ ?^D100. DlOl t (7)Fb1 (CiES 
^tL^c2<l(0;^>r :y^SRWT'tS^L. I^Hl-Cfi^'B&^iX 

fi. -^yU^yU:^f-MUXU20(7)4fSi:'g^:b-^T6l@^?i 
-So ft!i:^<^-^/l-^:/Ui5^f-MUXLD0(i, ^*«ffiVSS^i$^ 

> ^SRB <i: . ^*tt{4vss t^^ —f— ^ ^ftDiooio J: xj^m 

^^U^1^MUXUD0, MUXLDOt:: J: *9 . 12] 1 (CTj^L/c-^yl^^ 
>^ U ^ f-MUXUD. MUXLD ^[^^d^^^^— X — ^^DlOO^Dl 

[0 0 8 0] -^/^'^>^U^^i^MUXUDl. MUXLDlJi, ^5^^ — 

-tr/ur u>YDCAii<DfS]iffitc^tb^'ixifiM$tL. 

^TiLTtbf^-r^o — :^cO-^yu^y^Ui5'i^MUXUDl(i. * 
iir"— ^ ^DR ^' ^ — T= - ^ m.Dl 10. Dl 1 1 <b <^F«1 tcifig 
^ttfc2<@<0><.>r 'y^SRWT'tgfifeb. f^lllT*fi^''B&$tl 

Tv^^;^7 j^T^'::^— Kr Ki/;^dym(::jSCT. y^—'f 

o X . - ^ ^DRiCg^ig ^^^^^ y ^SRWC)fc 

(i. -vyu^y Ui5^i^MUXU2l^D4^@«^:-8^^-^T 6<B<?:?S 
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^Ctl^T. y X — ^^DllO, Dlll<tgife«{5tVSSi:<D 

tixy^^^ij'y M.'f^—VT vu^\m\\z.it\:.x. — 

^y^UiJ^i^NflJXUDU MUXLDUClJ: . El 1 {Ctj^ U/b-^/i-^ 
IT" f-MUXUD. fcflJXLD t ^ —7^— 1? ^Dl 10 1 Dl 

ll{CSVM;iS*frS]#(^Sffi£Sr^it-r'5^i:75^T'#T. ^ 

^— tyi^r u-fDCAll^l^l^^t-t-^w^^S^T'^^o 
i^? y^SRW. SRB. SWti. fellllT-liim^^^i-ffi^T'Tj^^tlT 

y — ^- Ku^ >rp1comij£SSS<^^M{cj:or*£^t»cflg 

[0 0 8 1 ] S#i^^lHlSgWCU10{i. Xti^tlf^ti'y 
ilS^ft-§-WYSU S^i^^T^— ^J^^WIBtC/Jr^L^T^iiT^- 
^J^^DL^igilbL. St3Z^^lH]KWCL10fi. XJl^Mz.ti 

KWCOMO^ilxSlji-60 S#i2^^[H]S§WCUll 
fi. A:/3^ixfc;jt7^i^iltRft-i-WYSR. 

:iT\ ;s(7^i^3l*^lt#WYSU WYSRfi. ffititf#^»#i2i 
[0 0 8 2] iS<?fa:iLlH]5gRDC3(i. ^iiv^— ^ ^DL*d J: 

t . ^ifix- i^^DR*D J: U'^iix - ^ ^DRtc^^TCigam 
OBt;iti:5;'ji-5o 

[0 0 8 31 ;$:p<^y yci y ^ (OmYf^mm-t 

5o ^i*. ;^^i;-1ryL-r U-fMCA10±(Z)y^j;ir/UMC^ 
^^Itiirm^ > yu^ >^ u ^ i^^^UXU20*^ J: miUXL20 ?r ffi 

-r5:i^fcj: 19. !;^r/^MC{c»gn5®«^*ii^— 
miUXLDl^SrffittfkL. iryur U^f DCAll±(Oi$^ ^ 

r l^-l'MCA10±<7)7< ^ y ir/UMCtCT'— 

;t^iti§y - KWCOMO^^^gg »#i^^SWm-^WYSL^ 
^l/^TS#iZ^^[H]S&WCU10. Wl\0^f^^it-r ^ ^ t X 

[0 0 8 4] wtttC^LT. y ir/ur U-<MCA11_L 

co;^ ^ y -tr/i-Mc^i^;^a5l-m'&. -^yu-^f-y -y-Muxuai 

5^7 ^oc):miUXL21^?S1±{LLT. iStf^i-^ "T-i^^SD^ ^^ii 
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100. D101i:#tiiT'~^^DLSrS^j9ci-6r t<-J:'9. 
*/c. ^ y -tr/UT U-rMCAll±07^ ^ V -tyi^MCtCx — 

tWrn-^-WYSR^ ffl V # # iZ^^lBlSSWCUl 1 . ffCL 1 1 SrStt^t 

[0 0 8 5] u±(DXof^^^y^y^mfS,\zx^. ^ 

[0 0 8 6] m 1 8 fi. LlHlSSRDC3<7)[HlSS«^^ 
EQ. -fe V><^TV>^SA. h :^ ^— lHi^CM20. CM2U 

/wr^[EisSBC3r^tS^$tL5o HI 1 tcTj^LfcT u-rffl 

tlAtl^tl. ^ b^;l;«7 7i^iltf^^t■^RYSL. RYSRT^^^n^* 
nA;^$tl5o ^7t. -f^^ — y/Wt-^DEBO. DEBl 

fi. fiC^s^tC;^; l/V h ^ [HISSCM20. CM2K ^"^--rr:^ 
(H]SSBC3O«^<^^lJ'(^tCov^Tlft0>gb. &{C;^7i^^tR 

[H]3gYSW2(COV>-tlft0^i-6o 

[0087] ;;^U>'h^ iHlS&CM20. CM2Hi*tCfel C 
ffi/^r'^»9. PMOS h^>v>>^;^P301. P302. P303. P30 
4. P305. ?3Q6Xm^-t^o h ^ > v^;^ iS'PSOK P 

302. P303^^tt^*nPi:>5^- h7> 
v^>^^P304. P305. P306^>■ttL^'i^lRl C^-fet-ff^^l" 

6o —:^(D:^i^>h^.^—mBcu20{z:3rS\^^X. Vyi^^y 

;^i^P30U P302. P303CO'y— hi: h 7 ^P301(7) K 

303(7) :y^±>^^v'—^msduz^ti^'timm-r 

-So h ^ >>^>^^P304. P305. P306(i. y — 

^>v/;^i^P30K P302. P303fC-^tL-^'tLB:^lJ®^1-6o 
h^>'v^^:5'P304. P306(D ^{zm^mLm'il^ 
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ff^REB. h^Vv^^^^PSOScO-y- hJc^^ — >r-t- — >^ 

yHt^DEB0^^n'enA;^-r5p <ai;^co;^ u> h ^ 7- 

jHlKai21lCiol^T. h7>v^^t^'P301. P302. P303tDy 
— hi h7 >'v^^^P301(O KU-f >^f^SP*ia7=^— 
NDR«Cg^«^L. h^>'v?^^P302<D KU-C >'^l^8fP*ii 
X — ^^^DRA. h7 Vv^>^i$^P303cO Kl^-f >Sr-fe>^7^ 
-^$^^SDR{C^n^*nSS9ci-6o Vv^;^i$^P30 
5<7)>5r— ^^^-y/U(t-§-DEBl^A;^?-r'5o 
[0 0 8 81 r>^lHlKBC3fi. NMOS h7 Vv?><.i$^N32 
y(? U N322. N323. ii32AXmf^^tl^o h^>i^:^^H32l 

^^NDL{C^n^'tLS«%L.. h^>i/>^^N322coy'- 

KU-rv^. ^iiy^-iJ'^DLA. (^?FP*iix-i$^llN 
DLAlC^tt-enS^ici-'So :^^c. h7>v^;^i^N323CDy 

NDRlC^tl^'ttg^^L. h^>-v^;^^N324(^y — K 
U^V^. ^iix — iJ^SlDRA. rtSP^iaT"— ^J^^NDRACl 

^tl^'tl^St-t-5o ^btC. h^Vv?^i^P32K P322. 

P323. P324<30>>-'— h{c/<^r;^liJEVBi^A;^i-6o - 

20 :lX\ h^>v^;^^N32K N322. N323. N324^^tl^*tl 
I^C>5^- h^-fe(:i?g^L. ^ii^-^^DU DLA. DR. D 
RAti^U^M'f—I^Bmi. NDLA. NDR. NDRA^^H^'iX 

DL:Jo J: t/DLA . ^ilT^"- ^ ^DR:Jo J: O^DRA;^^ b ;^ > h 
^ 7— lHlSSCM20^CM21^^/cB#<O-l' i$^>';^ L 

[0 0 8 9] :z(DXot^Mf&(D:^ h ^y—^^cm 
30 BO^®aiSi£VDD{C{^^^L. mMMJ±y\>\>t^^ox\^^^w. 

^aiLSiJ^ft^REB^SilfeffimsstCSElSLT. h^:/v^ 
^^P30U P303{cffl;ai®jdEVDD^#t^^-^>5r <!:(CJ: >9 . 

m-^DEB0:io J: t/gc;^|±l L^Jiflit-^REB^g^il^afiVSSJCiE 

iftur. vv^;^^P3oi. P302. ?zoz{:LWiBMJEym 

— lHlSS<^?F^^i-6o ;<7 uv- h ^ ^— lpIggCM2l{c^o^/^r 
r^^— y'yWt-^DEBi^©Jt3i-5c<ttc:J:«9P 

tCcfc*9. Y^- — ::^VWt-^DEB0. DEBUCj^^CT. :ld 

Ul^V^y—m^(M2Q. CM21(D^ 7— It^ 1 ^1 ^fcfl 

[0 0 9 0] JJJct-. ;(7^ A3ltRlplKYSW2{Col/NTfji0>^i- 

'So ;^?y -^ilti^[HlSgYSW2(i. NMOS h ^^v^;^^N33I. N3 
32. N333. N334T*«^^n6o h y > v^;^ t5^N33K N332 
h(^;^ ^ AiltRft-^-RYSL. h ^ >v>;^^N333. N3 
3A(D^— V \z.:^ y A31tR<t-^RYSR^^ti-^'nA;^i-'5a 
^7t. h 7 v>^;^^N33i(7:) Ku-r Lt^'-^^ 
ROT. y — ;^^ir>';'^T^'— ^^SSOLt^^ix^'tL^jguL. h 
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\y:^^m34(D ly^m^ttiLy^—^^ROI. y — >^ 

Srir v>'.x-^^SDR«c-eix-eix^Ki^-r^o LfcJ^^o 

A31S^ft^RysR^^ifem{iVSS(c4S^ltL. ^Ife 
a{a:VSS ^/^oTV^6>!;^ AilS^it ^RYSL^^JESfiVDH 
{cmmLX Vv^^^N33U N332^^ii$i^:5:i^(:i 

RYSL^g^lfe®^ILVss(cts}t L . ^mmmss t^^^x\^^^ 

;j^^N333. N334^2gii$-fr^:i<ttcJ:i9. — ^ 

^SDL. SDRSrSc^iliL'T^— i^j^ROB. ROTtCgEJggi-^ r ^ 
[0 0 9 1 ] rcr% i^mMmxVi,. p^^Uir/ur u-r 

^^tatx-^^ROT, R0Bt;i^-r6-fe>;^y^-^^SD 

A^tRlH]SgYSW2^ffli/^r. — ^^SDL. SDR 

:m ^ olsitttciiS; i: TSc^ W Lr"— ^ gfcROTio J: t/ROB 

^g^i-^^i:{-J: 19 . ir ^^SDL. SDR^Sc^ 

[0092] ^(D^b /^«^<7)Bc^tU LlHjSSRCD3tCio{t 

P>^-r6o :i-f. 51S^-r^7<^y ir/UTU^MCAlOtC/SC 
h^h\z.X.'0. ^ y— it l>Pfl 0;^7 h ^ 

- y /MI -^DEB1*5 J: t^gg^^^atJ U^itait -i-REB^S^* 
1 (7);;^7 h ^: ^— lHlSSCM21^?f$^i-'5o L/ctJ^oT. 

J: LKDRA Ci ai ^ ti ^ tr /uDC(c ^ mik co^^^ 
VSS o r V ^ -5 7 iNiStRft-^RYSL^#JE®<3:VDH(Cig 
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ibLT. h^>'':^>^^N33K N332Sr^ii-ra^^(c:J: 

[0 0 9 31 WTtc, :*:|lligCT<059tim^*^*^>'5o 
T^-^^DLioJct/DRdg^^^n^^^-Y 5/^SR\V<D|^^}bJ 

— lElKai20. CM2i*ffli^T. jl^-r-S^^y-t/Hiccofi 

^sisDL. sDR{cMM<^ig^wut-§-<b#Haft-^^^*-r 

20 [0 0 9 4] ^n^T'fi. 8 X 4 t^y htH^JcCOp^^y-fe: 
/UT U-fMCAlO. MCAll^ 8 X 1 t'-;/ h=P^<^>^ — irvW- 
Tl/^DCAIO. X>ZMl^m\^^m\^X^fz,o L.7!i^L. TU 

(OmUy^^ y'^m^Ti^X^X^^ ^ i5!<?>-ttlLlH]gSRDC40. R 
DC4K S#iZi^lHl3SWCU20. WCU2K WCLIO, WCLIU -v/U 
"f-^U^^immO, MUXL20. MUXU2U MUXL2U MUXUDO. 
MUXLDO. MUXUDK MUXLDl, ;^ ^ y -fe/WT U-T MCAIO. MCA 
lU ir/UT U-TDCAIO. DCAIK ^il^^ — iS^^ffliS 

|Hl3&DSWT'fll^^tlrv^6o lll4St>*llll 7i:l^^(C 
[§119T't. HI 1 dTFb/cJ: 9 K K^-f -'^T U'-r 

WDA. KT Kl^^DYM. KTKu 

y^DXB. r U-r*Jia^<>^ABS;^^ffl^(0/cJ6tC^^Sa&^ixTl^ 

E. DLO. DRE. DR0^?K^ L. -^/Uf^y' UiJ^ i^MUXU20. MU 
XU2U MUXUDO, MUXUDlfC*5(t5;^-r ^'^SRW^. ^tL-t' 

X - ^ iHl Sg DSW ^ ffl 1/ ^ T . f&tt f t'T^^^^-'^^^^i 

coMtLm.K}Z^ c -r ^ii X - ^ s ^^i^-r ^ r <t fo 

[0 0 9 5] (ilSiJ^^fC. ^iix — ^^DLE. DLO. DRE. D 
50 R0CO#^^. y- K^>PftC^tTtC. SV^tClBJCgfiS^S:^ 
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^^Do. D2) {zmm^ntz:^^ y^smt. -^/l-^^i^ 

m 

^ -»^NiUXUDOiC:}oV ^ ^ — r — ^«l|D100(cSjj5C$ tL^c^^ 

^7'Ui5^i^h!UXU20iCiol^T#^#@Ox-i5^^D (rr 
-e^lx-^^DK D3) fC^j5E^tLfc;^^ !y^SRWt. 
yu^ :/ U i^NflJXUDOtC io I ^ T ^ —7^-- ^ ^DlOl iC^gc 

/c. -7y^^yUi^ifMUXU21{c4^V^-rffi^#SC0y='— JO 

D {:: w'e(ix-^^D4. D6) {c4g^^ti:rc>.-f -^/^srw 

-^/U^y Ui^7-|^MUXUDltCioV>-C^^:— X — i^^DllO 
6o -^/U^:/U^f-MUXU2UCioV^X^?gcS@C0 

y'-^m (:::iT'Ji7=^-^;^D5. D7) »;igEjgc^nfc;^ 
[0 0 9 6] ^iir'-^j^SJfflJiHis&Dswfi. z:oo;:^-r 

i57^DLE<!:DRE<i:OPBl(cifigL. ft!i::^o;^-i' tx^SO^^ii 
^iix-^^DLE. DRE^^gg-r^:: *9 . 

[0 0 9 7] m^^\^m^R\)cm%. p<^y ir/wr U-YM 

i5'^DLE:jBj:t>'DL0(::ifci:61^<^^tU Lft-^^l^tU. tg^Ii- 
€>p ^bt-. ire^tUbfc7=-^^;^^Ailtf^ff^RYSE. 
RYSOCl/S CrSt^Ui Lt^"— ^ROTO:Jo J: t>'ROBO{C tti;^i" 
6o cnt->ttLT. i5!^ti:lLlHlS&RDC41fi, 

^fciir"- ^ ^DRE:Jo J; t/DROtc:^ D >5 Sc-i^^tU Uif-^^l^ 

it ^RYSE . R YSO CXSc^ttJbx — ^ ^ROT 1 ct XIRQ 

[0 0 9 8] ##iZ^^[ElS&WCU20f:±. A;/;? ^ tL/cgt-S^ttl 
L®]Wt#REB. ;^7^ AiltR^t-^WYS. ^tiZ^^r"— 
WIBOCliS i: X ^ilx — ^ ^DLE:fc J; XlhlO^mW) L . » t 

iZi<^lElSSWCLlOfi. A;^;^ti/c;^^i>«51tRft-§-WYS. 

^^r— ^ msnrnz-jt^ i:-cs#5Zi^*iiy — kwcomo^ 

Miaft-^-REB. ;(7^ixillRm^WYS. St^A^T'-^^Wl 
BHC/SCr^ii'T^-tJ'^DREjocfct/DROSriEaibL. m^Th 50 
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10 0 9 9] yctC. ycz i/^co^($:ibi^(col/^ 

^ y -iryur u>rMCA10. MCAlltC:ioit6(PI^Sec07^— ^5? 

^ y ir>'i-McsrM^tai-:^'&«-ov>rift0j-r^o 

-5o >-ty ir/ur u-fMCAio. MCAUtcioit^f^^ 

ii7='-^$'^DLE. DRE^:ft^LT. Irc^ai LIh13SRDC40. RDC 

^iti L(HlgSRDC40. RDC41(C^'^— -fe/UDC{C»gix6®ij£^ 

[0 1 0 0] i^ic, l^;t^tl:JLi(j{t<7)|gz:c0^f]<!: LT. ?^ 
^ y iryUT U-fMCAlO. MCAUicjott-S^^S S ^Ox — 

^_b(0^^y-feyUMC^l5t^aj-r^^(-oVNT5i!!-<^o 

^{C, ;/^y ir/U-TU-fMCAlO, MCAlKC^Dft g 
-^^DLO. DRO^^^LT. gc^tU L|h1S&RDC40. RDC41{C 

^^^iTTt^iix-^^DLE. DRE^^frLT. Scc^m 
L Ih] SSRDC40 . RDC4 ^ ^ — Ir y UDC izmti^Mtk^^^ 

[0 10 1] ^fc. StiZb^ibi^o^— UT. > 
^ y iryUT U^MCAIO. MCAll(:iiott @ cot"— 
^±(^>^ y iryuMC--S#i2jrti*®'&t-oV^TmKi-5o 

7<^y-fey^Tu^MCAiO(c::iott6ffi^#@60 

KWCOMO{;ig^J^ L T . iZ^-^^f |HlKWCU20*3 J: t>'WCL10tC 

tc, > ^ y -ir yUT u>r MCAlHcjbMt -Sf^^* S — ^ 

*ii7='-^/«ftDRE*3j:t/##5Zi^*ii/- KWCOMI 
(cSSgLT. S=^iZ^^lHl3SWCU21*3j:T>'\VCLll{Cj: «9 . IE 

It tt ^ { - /t> C ^ (7) S ^ ^ ^ ^ i- -5 o 

10 10 2] ^bf^. W^j2<^W)i'^(Dm:^<omtl.X. 
p< ^ y iryUT U-TMCAIO. MCAlKw^ott -S-^^S @ — 
^#±(7)^^ y iryUMC'--S#iZitP^'8^tcol^Ta!-<'5o 

zco^-^. >^ y ir/i-r i^-f MCAio{z^D{t6^^#gco 

KWCOMOCl^^ L T . S # iA;^[H]SSWCU20:Jo J: U'WCLIOIC 

<j:'9. mmmmzft^ctc\^^(om'A%:m±i-^o mm 

iz^ y iryur u-<MCAiUc4oit^-^^#@(^7^'— ^ 
*iix-^^DROjoJ:T>'^#iZi^#fcii/'- KWCOMI 
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. i-^MLT. S^iA^[H]SgwcU2iioJ:m^CLlii::J: ») , IE 

[0 10 3] emi-. y^—tJUru^DCMO. DCAllO 

RE^m^L. -7yu^>^u^i^MUXUD0. MUXLDOSrfStt^ki" 
^w.t(;iJ:«9. El 1 {C7j^L/c-^yu^:7'u>^i^MUXUD. KftiX 
LDi:P1t(C. y ^— t"— ^^Dl00<^D101fCSl^^Ci^f6]# 

J:t). m 1 {CTj^Lyc-^/l^^y^U^i^KOIXUD, MUXLD<t|s]^ 

[0 10 41 ^P^m UlHlSSRDC40, RDC41(Ofl|^t 

#RS^f-^(7)^^:&&{Col^TM0.^-r'5o 1^2 0 
fi. ZLOiZ^gc^ttl LIhISSRDC40. RDC41<O^^0«J^7!^UT 

2, >^y v^IhISSpceq. -fe:/>^r v:7'sa. ;^i^>'h 

^(l{Cj:^^.^tbLlH]SSRDC40. RDC41(7)1#i|S:fi. |g— iC, 
:^ U> h ^ 7— (HlSSCMlO. CMllS:. El 1 tC:^^ 7 — 

[0 10 5] ^-r. i^^tBLlH]S§RDC40{:iol/>rt?^PJi- 

6o — h ^ iHif^CMiO(7)A;/ji^^^F^gis* 
^'ixSEi^ci-^o fifi.;^^;^ h ^: lE]SSCMiicoA;^iffi 

— ^mDLE t P^gP^ifiT^— ^NDLEd-^rn-t'nS^gE L . 
h^>'v^^^N102(Dy — Kl^>r ^iix — ^5^^ 

E. DLOt!)^^;^? h ^ ^— IHIS&CMIO, CMli ^^fc:B#(7:)-r 
[0106] M^mVi\B\ms\mt. Xti^Mz.tfy Ms 
ill?^ff -^RYSE. RYSOtC J: or. ir >^ t''— ^ ^SDLE. SD 
LO ^Sc^ tb L X - ^ ^ROT0:fc J: t>'R0B0<O i:*^ ^ h M^^^m 
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MCA 1 0 i C It -5 @C07^— t$?^JiCr>p^^i;-fe /HlC ^ 

SE-^^B■r#^^c:. -t>':?^7'-i$'^SDLE;!)5IE<Dl^tt<!:>:f 

:^7AStR|HlSSYSW2^^V^T. -feV-^X — ^^SDLE. SD 
LO^rttibCOl^ttiCjr-CTgc^ttJ Lt^— tJ^HROTO. ROBO 

[0 10 7] gc^ttiL[HlKRDC41{wOV^'ClftPJi- 

my'—^mmE. tB;^«^^-feV^7^-^i»SDRE(C^tl 

^'HSic-r^o ft!i:^<^;^ u> h ^ 7-lHisgCMiicoA;'3S 

sDRotd^n^'n^Jti-^o */c. /<-r r;^iH]8gBC4{cio 
- ^ ^DRE i: f^gp^iiT^- ^ m\)mz.^i^^t\.mm L . 

DRO^F^Sji^iiT^-^HNDROd^tl-e'tl^^-r^o 
{-^ ^iiv=^-^«|DRE:fcJ;t>'DRO^. P^U^m^f—^mm 
20 REic5j:LKNDR0^fRj CiS^itii;0^oga^S{-^.^5 J: ^ 

E. DR0:?5^b;*^ h ^ (HlSgCMlO. CMl 1 ^^/cB^c^-f 

[0 10 8] ;^7^ AaltR[H]S&YSW2(i, A;^$tvfc;^^A 
^tRft-§-RYSE. RYSOi^ioT. ir >>^7^— ^IgSDRE, SD 
R0^i7c«^£ti Lx — ^^ROTl:io cfct/ROBlCO^'^ b7!)^{li^gc 

MCAl U:: jo (t 5 fP^^# i cOx ^ ^±t7) ;^ ^ U ir /HIC^ 
ij^-J^tUi-^^t-. ir^^^x — :^^^SDRE;i^iE<^<^tt^^c^ 

^tc. ^^SDR07Ji^iE(7)^m^^c^^o -^wT-. 

;<7^i^iliRlHlKYSW2^fflV>T. -fe ^^SDRE. SD 

Ro^wi^b<^1lt^t:lJ^^^l:Tl5E^tt5LT'--^^ROTu robi 

[0 1 0 9] EI2 0{;ifi. $ 6(:i^ii7^-^^®JiSlHlSS 

DSW<^tlt;^fe«fiJ:^S;^^tL-r\/^6o NMOS h ^ V v?;^ ^N411 

fi. [ai 9i:i^L;rc>^-r s/^SEtc^iSi-6t><^rfo*9. 

y — Kl--^ V^^iix — ^^DLE. DREtC^tt^'tlg^ 
^L. h(Cg^ic*JWt-^CNE^A;^/i-^o ^/c. NMO 

^ icjj: C Tlg^t ^ 6 ft r >5 c 
[0 110] gg^m LiHlSSRDC40. R 

mi 9 dT?: Lf-y ^ y ir/UT U^MCAIO. MCAIK-C joV >T 
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ffiij ®j lEi ss i 1 io I ^ r . m ifemfi vss <t o T I ^ 5 s^s) ^^ 

— ^^DLO. DR0<h^:^~7^— ^^DllO. Dill 
^^IS-r^o maf.mJEVDDi:?:^oTl>'5Sc^ttiL 
SijaHft-^REBSrSifemiiVSSiC^ib LX> Sc^ttS LIhISSRD 
C40{Cio{-t 5^7 —It 1 *f 1 <7);^ U >- h ^ ^ — lUKaiio 

^fe14<L-r'5c<h(c<t t) . ^^y-fe/ur u^MCAio±co y^? 
C4lfc*5tt'5 ^ 7— tb 1 *H (D:tJ ^— lElKaiiO 

|HlIfSRDC40. RDC41(CioV^T. ^ y—itl M KD:^ u:^ h 
^ ^-|Hl3SCMll;65^n^'nSffiib^ix-ri/^'5o :irT% 
^iix — ^^DLO. DRO;!)^f>. *H^:-t*6;<7 U V h ^— IhI 

miO. DRO^i/^— t"— ^^DllO. DIll7!)SM«s&^nTf^ 

&tl^o L/cTi^oT. ir>'^T'— ^^SDLO. SDRO(i. ^ 

;05oT. ^J^^iJl(^ (^4) (5*6) T-Tj^L/cJ: 
'^(Dm^lti Lft-^Ti^ir 7^— ^ ^SDLE:}^ <t U^SDLO ^ SD 
RE:}ocl:i>'SDRO(:i^i$tlT. -fe T >':/SA{^<t «9 . ^ 

VSS <t o T V ^ ^5 ^ -^^t^^ft-^RYSE^#l±SfS:VDH{:i|g J6> 
BjLX. ic^aii LIh)SSRDC40, RDC41CO;?; ^^altf^lHlSSYS 

^ZticX^O. ir>^7^— ^^SDLE^iic^tU Lx — 
ROTO, ir^^T^— ^^SDLO^^^ai Lx^^^ROBO. ir 
V-^^-T^— iJ^^SDRE^gg^tU Lt^"— iJ'^ROTK ir^;^^^^— 
^^SDRO^H^ai LT^^^^R0BH::^tt^'tiS^S9cLT. 

[0 1 1 ll St32^^lHl^WCU20. WCU2HCOV>T 

Ift§^i-'5o ia2 1fi. »#iZ.<5z^jHl3SWCU20. WCU21<i:*ii 

iHlSSDSWfi. 1112 Od^Lfctftfijc^lRlC'efo^o 
^lHlgSWCU20, WCU21(D-?:tL-^*tL^. IH 1 (Ctj^ L;^-§# 
^\B\^^Cmts NMOS h 7 Vv>;^^N40U N402^fl|V^-Ctli 

j*-r^o -;^<7)S#iz.;^(pisswcu20(c:fci/^r. h^^^v^ 

5„ htCiS^^^aiLfftJiiaHt-^REB^^n^'nA 

;b-t-6o ^l!l:^<ostiZ^;z^lHlgS\vcu2l{c:Jol^r, h7>^v> 

;^:?N40K N402(O KU-r >^^ii7^^— ^/^DRE. DROtC^ 
tlt'tl^f^i-^o 50 



4#BI 2002-222589 
44 

[0 1121 :l<d X. 0 ftmm^^\^^X . g!^tBL®)f^(0 

:7tfeSg<!:^6:: «9 . iJ'^DLE. DLO. DR 

E. DRO^^ir>i-^S#i2^^[HlKwcui<7)ffi:;^ffi^3;i^P>-tix 

E. DLO. DRE. DROSr^tl-^'tlKKj-t-Se 

[0 113] tA±OJ:3/c^1S^<bKi^{::<t gg^ttSL 
»Jf^^C*3l.^T. ^iix — ^iSDLE. DLO. DRE. DROf)^hn 

[0 114] wTt-. ^mmm\^^\^^x^tisb^. ^— 

^^DLE^ DLO, DRE. DRO^ !7— K;^M(C^^Ti-ifiS L 

ifc, >^ ir/ur Iz-fMCAlO, MCAlUH^ott 5x'— 
^^^ 5: — fe/UT U-TDCAIO. DCAlKCiJtt^x — 

/U^:/Ui^f-MUXU20, MUXU2K NflJXUDO. MUXUDl(C*5(t6 

LO. DRE. DROiCg^g^^n^^-r :>'^SRW(7)^^^j^0ij3 

J:t/y ^ — iryWDC^m^^6Z:o(7)^ ^ ]) ir/UMCL. MCH 
30 ^ b Jt; -r ^ ^ ii X - ^ ^ a B# CO > - ^ ^ 
^L<-r6^^7i^r*#5o m^t-. B^;^a:JLlH]KRDC4 
0. RDC41{C:fott5;^ h ^ liJSSCMlO, CMIKT)^ 7 

ay^— iJ'^DLE. DLO. DRE. DROTiJ^b^it^i-^;^? h ^ 

[0115] :i^t.Xa. 8 X 4 t'ry h1»^<7)^^y ir 
yUT U-TMCAlO. MCAUi: 8X1 t:^'^ hmf&(D V ^ /l^ 
TU^DCAlO. DCMl^m\^^m\^X^fCo L;^^L, TU 

mm 2 io J: t>'^js0ij 3 T'ai-<yci^j t wim^mmm 4 x 
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[01161 (I22^(ll23fi. 

2 (C^ol^r . ^ ^ y -feyt'T U-fMCAlO^ y ^ fe/UT U 
-<DCA10<h<OPBli;i. TLg-feyW-T U-<RCA10. RDCAlO^ffiS 

-T'So -^ti. TLS-tyur u>f RCAlO(Of^^S8tc-^/u^>^u 

cOEl 2 3 iC^il^T. ^^^^y-tryi^TU-YMCAlliti^^— 
/\^T\y-<XiCk\\t(Df^\Z^ jLfi-fe/l^TU-f RCAIU RDCAU 
^iSMt"'5o :A:Sir/ur u><RCAllcoiSijig{c-v-/u 

^::^Ui^1^NlUXU3K MUXL31. TbT^-tyl-r U-T RDCAllCDM 
jS5(;i-7/U^y^U>5'1^MUXU4K MUXL41^^tL^'tLidm-r ^d? 

7< ^ y ir/L-r u>i' MCAio, MCAii±{c^ ciTcj^^te^ ^ y ir 

/i^^. 5LSir/^T u-fRCAlO, RCAll±co7Lfi^ ^ y irv'^ 

U^DCAIO. DCAllJitc^i:fcijX|5i&7<^y ir/u^. TbS-lr 
/UT I/^RDCAIO. RDCAll±<7)jLfi;^ ^ y ir /'ktC^tl^'n 

mM't^z.t\z,ih^o UTX{±. m^m^mz.^ ;<^y 

ir/UT u-r MCA10<1: ^ ^ — ir/UT u-f DCA10{;i>p|-r 'S^fc?^ 

[0117111)24(1. |g]2 2l;i7r:L:^c;^^yir/i/Tl/ 
-fMCAlO^^J^^:— iryw-r U-f DCAIO, JCS-fe/^T U-TRCAl 
0. RDCAIO. -v'/U5^:/L/>:7 4^MUXU20. MUXL20. MUXU30. M 
UXL30. MUXU40, MUXL40, MUXUDO. MUXLDOOlDSglg^tRI 

i5'1^MUX(::A;'j-r'5;^^^r Kl^;^it-^YMX^:^ LTV^ 

i^TT'fi. HI 2 4 irnj 3 9 ^c^;^v^#I^]s§tl^^^-ov^ 

Xlft.0>^-r6o p<^y ir/i-Tu-rMCAlOJi. I1117^(^« 

^Dj (j=0. 3) ^^y ir/UMC^^tb^' 

ttiEgi-6o ^/t. fe>'UTl--rDCA10(18 X 1 ^t? 

004o<t t/DlOl t <7:)^.«{:i^^ ir/^DC^^tl^•nifiS-r 
[0 1181 :mibt::>EtLT. JCS-fe/t/T u-f RCAio^ 

8 X 2 t:^> h(7)^^ y ir/UMC-XJtSfiScL. 8fflc^!7— 
>tt^5T:fi'r — ^^RDOO. RD01^co35>^J-CttP?<7)^^ y 

-fe/Hic^-en-etiid^i-^o :^fc. TCSir/i-r u-f RDCA 

10^8 X 2 h<?^;^^y-feyUMCT'1«^L. 8*1017 — 
K^>Pti:5Lfi:^'^:— X — ^^RDIOO. RD101<hC03^,«^JCC 
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[01 191 -^/i^^T'U^ 1^MUXU20^1. 4 <@<ONM0S h 7 
>i^y<^^miS (j=0, 3) T-fil^^n^o hy>:y:^ 
^Nlljcoy — y^^iCT'-^^^Dj (j=0. • 3) . Kl^-f > 

(c^iiT^— ^Hdl. hi^lll3 9«::^-rJ:^^.^;^7 7A 
r Ku-^^ft-^-niTj (j=o. ■ 3) ^^ti^'n^mir^, 

•^/U^:/U^i^MUXL20(l. 4<B(7)NM0S h 7 >'i/^ i5^N13j 
{j=0. 3) idJ:r/4<@cONM0S h^:/v^><'^N14j (j= 
0. 3) xmf$.^n^o h^>v^^^N13jC0y-;^IC 
^lte«f4VSS. KU-r XCx-^^Dj (j=0. • 3) , 

h (cEI 3 9 (CTj^-r J: 9 ^c^;^ y -^T K w;^m-^YMBj 

(j=0, 3) */c. h7>v^>^ 

^N14jOy — — KWCOMO. Ki^-r > 
tCT^-^^'^Dj (j=0. 3) . h{C|ll3 9(C7j^i-J: 

9^.^>&7i>.r Ku>^jf-§-™vj (j=0. • 3) ^-^rix-en 

[0 12 01 -^/U^y'Ui^-y-MUXUDOfi. 2iB<DNK10S >7 
>'v^;^i$^N120. Nl2lT'tSfi£$tL§o Vv^;^^N120. 

— ^«|DU h{;illl3 9{C7r:i-J: p/c^;^;^ AT 

:7"Ui5^i^MUXLD0(i. 4ffl<JDNM0S h^>^v?><'^N150. N15 
U N190. N191T'tS^$tl>5o NMOS h ^ > v^:^ ^N150. N 

DIOO. DIOK h(:ill]3 9(C^-t-ct 9>if:^y^T KU- 

;^ft-^YMDBOO. YMDB01^^;a^'tLgSSi-'5o ^i^c. 

9i<5oy— ;=<^{;i'ffl;iK®iEVDD. Ku>Y ^— 

lOK M::[l]3 9tC73^-rj; 9/^;;^^jUr Ki/:^m-^Y 

[0 12 11 -^>'U'^:/U^i^MUXU36fl. 2ffl<7)NM0Sh^ 
Vv^;^>$?N340. N341T^«fi!c^;h.'5o h 7 >^ v^;^ ;^7N340. 
N341<^y — ^^RDOO. RDOU Kl^^VfCl^ 

ilT^'— ^i^DL. h(;i|113 9tc:^i-J: 9^<^7Lg;*^y^ 

T KU^^ft-^RYMTOO. RYMT01?:^tL-etL^jti"5c "^/^ 
51. N360. N36ir*«/5!g^tt5o h ^ V ^$7N350. N351 

coy— ;^i;i^ife®{ivss. Ku-f ^^djLST^'— ^URDO 

0. RDOl. ^—h^Z.m^^\^7v=i-t^ots:jL^ti=7J^TY 
U>^ft-i-RYMBOO. RYMBOl^-ttl-ett^S^E-r^o ^f^. H 
^ V^/>^^N360. N361(??y — — KWC 
OMO. KU-r >'tCji:gx — ^^RDOO. RDOU hicm 
3 9 {CTj^-r J: 9 ^.f7LS;'t7 7 AT K u;^m#RYM\VOO. RYMW 

-^RYMT00^i5j:t>'RYMT01. RYMBOO:fo J: t>'RYMB01. RYNftVOOiS 

cfca<RYMW01(7)#^fi. ;^ ^i^r Kl/;^lt-§*YMTj. YMBj. 

;^ iBISiH] ^ teti ^ ti ;rc tlS tt^ (c/j; i: T mai] ^ n 5 o 

[01221 -^/U^y^Ui^ i^MUXU40(l. 2 (ilCDNMOS h 7 
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>-v/:^^N420. N421T'm^^tl6o h ^ V v^>^ ^N420. 
N421COy — 7^— ^^RDIOO. RDIOU K 

J^T Vi^^it ^R\Ti!DTOO . RYMDTO l^^tl ^' tl^Si^ 
i-'So ^>'U^:7'U^^i^MUXL40(i. 4 f@<7)NM0S h ^ >'v^>^ 
^5'N430. N43K N440. N441T'til^^ix5o h^^v^^i?' 
N430. N431coy — ^{C^ifeSfiVSS. K U-f >(:i5i:5y 
^— X — ^^RDIOO. RDIOK hicms 9{Z7f<i-Xo 

^JijL^:^ y KU^^W-^RniDBOO. RYMDBOl^^n^'tL 

^jgci-^o ^tc. hy >i^y^^m40(oy—ys{cmi&MiiL jo 

VSS. Kl^-fVt-TL*^^— ^^RDIOO, ^—h{^m 
3 9 tCTj^i-J: 9 ^JiJL^ttyJ^T K U;=?.lt-^RYMDWOO^^ 
ix^'tl^Sci-^o ^^i^. h^>v^><.^N441(7>y->^(C 
aa^.«JEVDD. KU^O-tCTuS^^—X — i^^RDlOK ^' 

— h(c!ll3 QfwTj^-rJ: 9?i7L:R;<;7Ar K i/;^ft-i-R^'fciD 

ft-^RYMDTOO. RniDTOK RYMDBOO. RYhiDBOK RYMDWOO. R 
niDWO 1 CO ^ ^ f i . ^ A r K U >^ ft YMDTOO . \TilDTO 1 . 
BiDBOO. YMDBOl. YMDWOO. nmOWZ^lt^-^ ^\t^X*^ 

fc5i::S'tta(-iSCTilElJb^n5o g]3 9fC7]^-rj: 

0\^. -e/U^>^U>:7f-MUXUD0, N1UXLD0{CA;^1"^ ;^ ^ A 

T^J-^L. -r/U^:/l/^ifMUXU40. MUXL40(:iA 

fi-t^K^tiyJ^TVyyy^m^^. K^^^-'r — ^m 
DiOO. D10UC>P)-;^;^-^T^gt-r'5wi:{^«t d^^—f 

[0123] m 2 51^. — 0iJi: LX. p< ^ y -fe/U-T 
MCA10{C*5(t6T^ — ^«|D2. mt. iryUTU-CDCA 

fL}A^])±MCX^&t^^±\:^t:.m^\^. x-^l&D2. D3^ 

tCjo(t57LSy ^ — ^^RDIOO. RDlOUC-^tL-ettg 

RD01±(7)7^ ^ y iryi-MCiCT'— ^^•#iZ^tf^'g^. (SI 2 4 
\^7T^ Lyc-e/U^y U^:' i^MUXU30. MUXL30^^n^'n©Jtai 

^^*#3Zitfo ft!l*07Lgi5^^— 7"'— i^^^RDlOO. RDlOl 

ffi/±VDD ^ g^lfiS^iLVSS <t CO Pel (CTlS ^ -7" — ^ ^RDIO 
1 h - ^ aDL:Jo J: t/7L« ^ - X - ^RD 100 ^ 

[0 12 4] 1212 6 (i, m(Dmt LT, > ^ y iryUT U 
-<MCA10(Cjofj-5'7^— i5^^D2^ . ^5:— tr/ur U-r DCAIO 
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U-f RCA10(C:Jo{t^5LS'7^— ^^I^RDOO. ^5:— x — iJ'^D 
IQX^IL^-^J^T U'-l'RDCA10{Cioit^:a:St^^ — 7^— ^ 
^RD10U;igmi-6a:t:l2^^U-Cl^'5o TlS^J^^-t" 

-^^RDioi±co^^y-fey^Mc^^w^{k:-r5ii-&. g|2 

4 fC:^^ t fz.'^/^^^y^ ^ i^-NIUXUDO, MUXLDOio J: miUXU4 
0. MUXL40^^tt-etL*JffllLT. SilSmiEVDD <!: 
vss<?r(OPBl{::. JlS^ ^ — t"— ^^RDlOl/»^<b*iix — ^ 

[0 12 5] gmt-. *IISa0iJtCoV>-r^^i^5o 
{z, y — t/UDCJCj^tt-Sy ^ y -&yUMCL^:rcmiCH{C:J^: 
PfeT^^^CfcS-^. j>cR&^^y-ir/UMCL>6Sg^jJg^tL;rc^^: 

fci/^— r — ^5^^0101^. JlS^^^t"— ^^RDIOO* 

fctiRDioUcg^-r^ J: 9 ^ A^5^:&^iSrffi« L 
fco rti(cJ:i9. jS^Pfei^^^— fe/u-DC^fs]— Kll>ct± 
tcfe 6 ^ y iryUMCtc^ L ■C#fiajt^^^^t-r a C ^ 

RB^ ^ y -fe/WMC^Ji^SSg^ixfcT^ — ^^feD^JtST-'— i5^«|R 

DOO^fcHRDOUrgi^i-^ J: 0 ^j:^ y 

[0 12 6] rix^T'fi. 8 X 4 t:^^:y htll^(0^^ y 
/UTU-fMCAlO. MCAUt 8X1 t'-/ h t«^<0^$^ ^ — ir/U 
r U-fDCAlO. DCAll{;i8 X 2 b ' :y h tH/StOTLftir yUT U 
^RCAIO. RCAIU RDCAIO, RDCAU^^gAi-^g^J^IftPJ L 

-t-n^'ttiag L/C / ^ y -^yur u>r «^<j: -r ^5 c t 

L(H]SSRDC2:iQj:tK##52^^|HlSgWCU10. WCLIO. WCUIK W 
CLll^#t;^-r6:i<!:55»5T'#5o L3^c;?i5oT. lL^^f\^r 

[0 12 7] TU>r«^^fe^L7t;^^y iry^>^ 

r"— ^/^(OW^:?5^l7:^V>L2%SS-t^^^ ^ > MR AM(C:Jo 

y^yir/i/Ti/'i'(/:)i^^X^:^#< L?t^ it;h.(^?'c^ 
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[0 12 8] ^/c. Zixt.X'm.mLX^fc:^yM^^}^^ 
r U>rDCA10<t <^FBl(CjL:g:-fe/^T U-TRCAIO, RDCAlO^ifi 

y -tyur U-f MCAIO, — t:yUT U-<DCA10±<?C»:$^P(6^ 
7L:i:ir/UT U-fRCAlO. RDCAlOtC-en^'ttg^i-^:^ 7 

y ^— tr/ur u-rDCAlOCD-?:ti-€:*ntc^lSL;rc7LS-lr/u 
ru^RCAlO, RDCAlO^^^-r^;^^ 

-fe/ur u^RCAlO jo J: t>*RDCAlO(7)fi)'g^;i>S;^# v^yh 
ji^Pfe;^^ y -fe/i-MCL*3j:miCHcoi^:;^Sr. <7)jLS-fe>'^ 

[0 12 9] Ii!2 7(1. ;*:||Jg«?iJ(Cjoft^;<^!; 
u>rMCA10<i: — iryur u-f DCAlOi: <7)^(c, Jilgir/u 

jLS-iryU'TU>rRCAll^idgU. JCSiryUTU^R 
CAllCOfi^i^Cl'^/U^^^l-'^ i^MUXU3 1 . MUXL3 1 ^ ^ 
iag-r^c Lfc^^oT. ^JS^d 5 COlil 2 2 ^Dctt/lil 2 3 
^hi:-<T. 7i::gir/PT U-f RDCAIO. RDCAll <h -^/^^^U 
i;7i^MUXU40. MUXL40. MUXU4K MUXL41^Sl *9 I^V>/ctS^ 

-r MCAiOih y tr/ur u-r DCAiotc^-r ^^c^^inisgtco 

[0130] 11128(1. 1327 {ZTjk L/cp^ ^ iryi^T 
-rMCA10<t fe/l^r U-TDCAIO. JISir/UT U^RCAl 

0, -v-yUf^y Wi:7i^MUXU20. MUXL20. MUXU30, MUXL30. M 
UXUDO. MUXLD0(D(HlSS^^CT^^Urv^6o #lHlgS:/ci 

[0131] 1112 9 fl, —mt LT, ^'^-T^'-^^Dl 
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00. Dm±<Dy<ymx7jk i^tij< ^ y -fe-zKc^jRR&T^^^ i:;rc 

T^'—^^DIOO. D101^:a:Sx — ^^RDO 
0. RD0UC-^n^*n@tfei-6fiE:g:lllSr7i^Lrv^^« ^cr> 
^CQJ: 9i-LXS:g>^y-fe:y^r U^RCAIOCD^^ 
mit^rroo Si*. HI 2 7(::7J^L;r--^y^'^:7'Ui5^1^MUXU• 
30. NaiXL30^-^iX-etL®]® LT. jLftx-^^RDOO^il 

gP/>>bA;^U, 1112 7{C7r:Lyc##i2<^lHlSSWCU10. WCL 
lO^iZlbLT. TLST^-^^RDOOtC^^fPADLOrfil^om 

tf^*0'{::/t.i:fc7'--^^^;/7^^i'gP7)-bA;^LT. 51: 
Sx — ^^RD01{C:^^ADHOr^#60mSSS:aSI^-r5 :i ^ 
ICJ:*5. ;^^y iryi-MCtct£lftit#'0' ^StiZbtfo a± 
tcj:<9. TlSt^— ^^RDOO. RD01±O;^^y -fe/WMC^^ 

[0 13 2] HIS Of±. SiJcOfi^dt LT. 7^-i5'l|D2<l:^ 

i'^? x'— ^^RD00<!rRD01(C^tl^'ne^i-6ll:t:[II^^UT 
V^-5o wCOJ^#. tr/i^Ti^-YDCAlO^^aiS^fbLfc 
^Ci. 1112 9T't5^,P^L7t<J:9(:i7Lfi'7='--^^RD01±cO^ 

^ y -feyuMCtcffiltt*^' 0' ^m^i^ts:::ti,zXD. 

— X — ^^D100±O^ ^ y iryL-MCL<J: TlSx — ^^RDOl 

[0133] HI 3 1 fi. *^ffi^J{CcJ:^;^^i^r Ki^;^ 

30 xi^m^<Dfcib{c^ m 2 7 Lfcp< ^ y -tyUT U>rMC 
Aioio j:t)^<5^^— feyur u>i'DCAio^s«Jt»-r^lH55>t;i*a^ 

W-f MCA10*D J: r>'i5^ ^ — iryUT U-f DCAlO^jLgir/^T 1^ 

><RCAio(:iei^i-59$5)'(;iffi^-r55i::g;^;^-^T Ku><^ 
x^^— :5^RYMD75^^$ttTi/^6o :i<50 J: p ?itll^{c J; ^5;^ 

[0 13 4] IE^;57^AT Ku;^X=3-^NYMDfl. ^ 

^^y<r U-TNADAT-tH/S^tLSo 7 i^r K =1 — 

^^YMDECfi. A;^$n6;t?^ A^y T^'zi- KT KU;=^CYM 

^c^t^CTffl^^@ (:i::-C'fi5o) co;^?^ at KL^;^-^'^- 
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DDRVm (m=0, 1) <bIEM;<? 7 AT K UJ^^ft^ K^-C ^<NDR 
Vk (k=0. 3) x^mfSi^ft^o ¥^—ii=7J^TV\y^ 

://Ht -^YMD —"T — ^ # i^^^m-^TDWEBJCJ^; i: 

>^ft^\WOin. ^TllDBOm. ^WOm (id=0. l) ^^tl^^iXlti 

K U>^ft-^YMDWOm^ai2f.aJEVDD{Cigijb-r'5 <h Sr^B^ 

(i. >ct/t^-r5;«7 7i^T Ku;^-r^>->^/Wt^m (k=o. 

)^4^^^®Jt®f -5^7 AT KU^ft-^YMTk. YMBk. YM\Vk 

(k=o. 3) ^^fh^inrnt^-r^o c::t% 

[0 13 5] 5lS;(7^ AT KU^^T^J — ^RYMDfi. JlS 

10=7 J>^T Ku>^<^miHlS§RDTCi:7LS;^^ AT Ku;^!!"^ 
Ky-r^<T U^RADAT'S^^tL^o 7lS;^7^ AT KU>^ 

Slo^^{ci^:i:T2<@) <05Lg;^7^ AT Ku;5«.Ktit[HlSS 

RMRYra (m=0. 1) . NORIUSgNRlO. NRll. NR12. >'y<— 

i$^lHjg&Ivio. IVllT'tS^$n'5o :^yci. jLg;*TATK 
u ft K^-r^^T U-fRADAfi. jLfi;^TAT Ku^^it 
K^-<>'<RDRVm (ra=0. 1) T*t?l^^ix^o 

[0 13 6] 7lS;57^ AT Kl-'^^ieltlHlS&RMRYmfi. >^ 
y ^-r->^m-^PREB<h. *fJ^;-r '5IE^5lSt:=^ hit ^TN 
RBm (ni=0, 1) ct ^ — TLfi-T" h ff-^TDRBm (m= 
0, 1) . ;;^7 7 A'T'iJ KT Ki/>^CYM^-en-^*tt§: 
ttr. lE^/LS-f ^^-:?'VHt-^NRErn (m=0. 1) t^^ — 
jL^S-f^- — :/>'Mt-^DREm (ra=0. 1) ^^^"T^o 

[0 13 7] NORlHlSSNRlO. NRlHi. ^Pt/^^-T -SIE^JlS 
^^-y/Mt^NREm^ ^ -TlS-T ^^-:P^VWt^DREra(;i 
/S i: T 5Lg ;^^ATKu:^-r^-— :/yu{t-^RYMBm (ni=0. 

1) ^^^L. >tt;S"r^3Lft:^^AT Ku;^m-^K^-r 

^JlS — T^Vu-m -^NREm ^fz,\±^% — TCft — 
ft-^DREm7!>5, ^^t-f-'SNORlHlS&NRlra (m=0, l) A;^ ^ 
tt. Ti^tiy J^r Ku;^>f — yVHf -^RYMBmA^glifeS 

{ivss{;iiHll]^tiT. 7Lfi;^7^AT Ku^m^KT^r^^R 

[0 13 81 NOR|H]12gNR12(i. A;^l $ ^lE^ialft-Y -t> 
NREB$:l§:t #iE^;^^ AT Ku;^ft^ Kt^/<NDRV 
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(^IEMTlS ^> — :/yu<t ^NREO i liNRE l tJ^ A ^ n ^ 

[0 13 9] >Y>'/<-i$'(Hli2gIVlin (ni=0. l) II, ^Jt^i" 
jLg-f^- — :/>'^lt-^DREra^S^LT. ¥ %.—ri 
— y^Wt-i-DREBm (in=0, 1) ^^iX^'tl^^L, 
*fJCSi-6y ^-;^7AT KU^^m^ Ky-r^<DDRVm(C-e 

10 lCgM-r'5^-&. y^-7Lft-r^^-:/^^m^DREBmli. 
maSmjEVDD(^^ ^ - JlS-Y >^/Ht-^DREra7!i5 A;^ ^ 

—tiyJ>^T KU>^m-^K^-</<DDRVm*^ffi^tt{bi-5o 

[0 14 0] |gI3 2ti. JlS;^tAT Ki/:^tfi1tlH]3SRM 

RYni<0«^f^J^^LTV^5o 7lS:^7AT KU';^IStilHl 
SSRMRYrad. jE^T K u:^fElt[H]^NNmY<J: ^ ^ — T 

;^tBt&lHisSDMRY-e-?:n'etL«fiic^ix6o -^(o-sEmrv 

20 U;^|ElglElSgNMRYfi. PMOS h y >v^^^P451. NMOS h ^ 

- ://um -§-NREra ^ aagmjE VDD( c >^ i; ^ - v^-r 5 /c 

i^)C7) h^>'v^;^^l?fe^o h T >i/^:^P45l(D>/— Y\Z. 
:/y ^-V — v^<t-§-PREB^A;^ h7>'v^;^i^P451<J: h 

71CD^— hfClE^jLST><^ hm-^TNRBm^A;^ h7 

:/v^;^:^N47icoy— y — KAm<!:^Miffl:fivs 

30 60 ^bCl. ;^7^ A:/!JT^n— KT KU>^CYM^t«/^Sc-r 
-5iS-^CYMTn (n=0. U 2) :L^h<D\M^^^ >y<— 

i^lE]KlV2n (n=0. 1. 2) T'^g Uybm-^CYMBn (n=0, 

K 2) ^6<a(D7LS«^Kti[HlSSF(c^tL^*nA;^i- 
6o rrr% :/y ^-y-v^ft-^PREBfi. Tu-Y»Jt3^<^ 

[0 14 1] C(7)J: 9;te1t^^cjoV^r. ^^m^uvss^ 

/c^oTv^'Sy'y^-r— v>-r-^^— y /i-m-^PREB ^ aa^^miE 

Kt^-r^o w::T\ iEMJi:S^^^-:yVWt^NREni;0^y^y 
a:/jj KT Kuy^CYMic>Pj-iJ:-f — :5^^^7Lfi: 

[0142] ftii:;^^^^:^— T Ku;^tetilHlS§DMRY{l. PM 

OS hT>'v^;^^P46K NMOS h 7 V v>;^ >5^N461 ^ 1S^<@ 
h ^ V-C/^^ ^P461(^, y — TbS-f — yVuft-^DREm^ 
50 fo-So h7>->^;=^i5^P461<Dy— f^-y-v^m-^PR 
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hOlBMft^ (wwT'fl. C\TllB2) ^2<@<DJl 

[0 14 31 :i(DXo^j^mf$.\zioh>x. mi&mm'sst 

10 14 4] E13 3(i. —^(li: LXjE^T Ku^lStilH] 

-So /LStt^tettlHlSSFIi. NMOS >'v^;^^N460^:7 
— XFY^a^iJ^jtUfc^*a<DlHl3S-C'fo^o 

yUy^r2— KT KU;^CYM$r1t)5£-r'5m-^yMTn, CYMBn 
(n=0. U 2) ) ^A;^L. y =i~-X?\^^>^^) ^y^) 

[0145] I1134(i. 7^;^ K^Ji^lHlKTCTL^^ 
LTV^-5o :i<^)lHlSS(i. Hi 3t:i;^L/c$iJtaim-§-CM. ci 
'i7rKi/;^BX. AT Ku:^BY755A;^^tv. ^tih^C 
it^CXy'y^ h^— HV^;^TBS^|g^LT#le]K:/D 5/i5^ 
{::tti;^-r^p mJid! L/cIE^TlS^;^ hm-§-TNRBm. 

— TlSv";^ h<t-§-TDRBra. ^ — x — i^^ff-^T 
[0 14 6] JL^t^yJ^T Kl^^^ietiiHlSSRMRYm 

(Dumtrnm^-^^^-^xmrnir^o :L:ix\^—mt\.x. 

Els OkZjf^L.fz/^'^^J ir/ur i--(UCMO±<D'f—^B^ 
1/^, TlS;^^ AT Ki/;^i2ltlH]KRMRY0(7)Sb{^tcov>T 

o T V ^ -SIEMJlSt";^ h ft-^TNRBO^g|ife«<Iz:VSS(^ 
ig»jL. lEMT Kl/;^f5ltlH!miRYtc4ott^ Vv^;^ 
:5^N47l^;^-:74;c^<i: LT. ^etiS-T^iEMTLg^-^^— 
m-^NREO^ II ^ — V? U^yUCOmaSffl;EEVDD{C{^fiF-r 

— ^5^^^— B*6^t;i5LST'-^^RD00{^mi^i-6o iifcf-. 
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-Sw^icj:!?. lE^T Ku;^ISit(HlKNMRYM:foJt^ 

yM.y'Df=2-h'rh'i-y^cn\:^'^A^^ti^t. iEm.r 
m-^mEO/)^ — u^/uoHaifliJE VDD(c tsi^ $ 

[0 14 7] ^^-7^-^$^^^s^-r6^^^^ov^Tt> 

RY (CjLft SI * S ^ i2i tPo 
[0 14 8] Jl^TT'fi. #;^7^AT KU^^ffi-^-K^-r^^ 

(o[HI^^gffi^(cov^TlS.p^-r5o mssfi. iem;^7at 

KU^^m-^ K^^>'<NDRVkCO«^e«J^;T^LTV^^o lE^ 
;^;^i^T Ku;=^ft^ K7-r^^NDRVkfi. NANDleJSgNDlO. N 
0R[H]SSNR20. -{ l^y<—^\Bi^iy30Xmf&^tl^o NDlOtC 

:^o^/^T. —^(Di^^{ctfyJ-^r K Wv^-T :/VMt-^YM 
k, ft6.*(7)iS^(CiE^jLS>i'^^-yyHt^NREB^-en^' 

ixA;^L. H^titQ^i:^ y V\^y^m^-\mk{cmmir 
60 NR20(c:^oV^-c. — 7 AT K 

ft-^YMBk. i&:^(D^^^{zm^^^^Mmit^WB^^tl^' 
nA;^L. H:l;^^^^;^?7AT KU^^ff-^YMWkCl^igci- 
^bl-. AT KU^ft-^YMBk^IV30T'R^LT 

30 [ 0 1 4 9 ] lEI 3 6 fl. ^%—l^yh.T Y\^M%%Yy 

/<DDRVm(^tll^^«l^7j^ LT^o «9 . El 3 5 iCTj^ L/tlEM 
iiyJ^T Y\yM%^ K^^r^^NDRVk^lRlCJ: 9 {ciNANDIhI 
ggNDlO. N0R|H]3&NR20. ^ IhIS§ I VSOT'tS^^tt 

5o NDio(c:4BV^T. — :^<^3«^F-t;i;^^AT Ku;^-<^^'- 
REBraSr^tl^*ttA;^?L. \&f}^^^io y J-^T Y \^M%'^ 
YMDBOratC^jt-r^o NR20^CjoV^T. — 

;(7^ AT Kl^:?^jt-§-YMDBOra. ftfe;^<7)5S-^(C:^ ^ — x — 
l*#ti^^m-^TDWEB^^tL^'tl.A;'jL. 
40 ^ AT KU^^ft-^YMDWOmtcSj^-r-So $ ^(C. y J^T 
Yl^y^ if-^YMDBOm ^ I V30 XSM \^Xtiy J^T Y^M%^ 

YMDTOmi:i-^o 

[0 15 0] m^l\%. K^:^y^r Yuy^m-^ Yy^ 
y^RDRVmCOmf^m^Tiki^X^^ . N0RIhISSNR20. ^ >^y<— 
1^lB]^lM30^ IV40. VI41-etS^$tL^o f^lEKi. [113 5 

■^1113 6 t:::^Lyc;(7 7 AT Y Y y y< t \^t-< 

NAND[HlSgND10;ii^IV40. IV4H^g#i^;t btlTl^^.fe 

^i^M^i-So JlS;^^at Ku^m^RYMBOmJi. Ti::^;^? 7 

A T K U — y /Uft-^RYMBm ^ ir^lJg^M ^ n/c IV4 

50 0. IV41T'/N5/ >'r >'i^'L/cft-S*T'*>'9 . 3i;S:5t7^A 
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[01511 U±X'm^tc^:^ y M.r h'\^^m-^ h'y^ 
^^{^^m-^. JlS;^;^ AT KU^-r^-^-y^Ht^RniB 

l^>^ft-^ K7^>'<RDRVm^ett{t:-r6o — JCgx — 

/c(i^$^ -5i:S-r >^/Mt^DREBm^^iaSjS:VSS{Ci^ 
j^Ur. 1113 5 *fc(iE! 3 6 (CTj^L/tNANDlHlKNDlO^^ 

y <NDRVk ;^77ATKU><^it^K^-f ^ <DDRVm 

[0 15 2] m^. KM'r-^m^^f^^j^^^m^. mm 

-^-RYMBni^^ai^ffiVDDdlgKi-r ^ CI ^ {:! J: "9 . Tl:^;*^ y 

X > SlfeSfiVSS ^ o T V ^ ^ iE^TlS >f -t^ - ://Ht -^N 
REB*5 XXJ^^^ -5L«-f - y/Ht^DREBm^aa^.midEVD 
DdiiiUlLT. laS SiBcttKIIlS 6{C7j^LfciNAND[E]KNDl 

^></^NDRVk^oc):i>*i5^5:—;^7i^r Ku;^m^ Ky-f/^D 

[0153] :icr\ 1^135. 1113 7 (^^UfcNORlHlSgN 
Om^miUj-r^o *fc. 1113 6(;i^LfcN0RIllSSNR20il. 

i;]»{t:tt{^ V . VDD ^/^otv^>5^^ — 

T- ^ # iZi^m-f-TDWEByiSg^ltSajiLVSStCiiilj ^ 6 
'9g-'l4{b^ttT. ;;^7t at Ku^^-f-t— ://Ht 
•§-YMD(;i/£ CT;<; ^ at K u:^ft-^YMDWOni^get()-r 6o 
(113 7T'fl. 7lS;^^AT Kl^>^-Y^-— >^>'Wt-§-RYMm^ 
ii:^iJ^j5C^tLfcIV40. IV41-e^'^:y'7r ^ ^^iJ^^r ^ i^J^;^^ 

IV40. IV4lS:Sli9l^l'^T. %S:^^ATK 

ft-§-RYMBOm^ LTt ^lO:*'^^, 5i:S;^^ATKu 
>^m-^KT-l'''^RDRVm<?:>U''r T-? h Sa<£:fg:j^'e# 
[0 15 4] J1^±7;>^P>. 112 7li^7r:[^fz?^^])zfa>y:i;^ 
<tlll3 1 {cfj^Lfc^by J>>r V^y^v'^^ — yicZ^^tiyM. 

mm:^^(om¥k%:^ti!b^o m-\c. -CT<tLriii2 8 



(29) 2002-222589 

56 

L/b:jLgir/uT RCAio^^*i-^ :i ,h /i'^-^mxh 
5o 113 2(C7i^Lfc7LS;<7^ AT Ku^tSlglElgS 

RMRYni{C:JoV^T. JEMT \^ :^m^M^mm t ^ ^ 
KU;^I5itlH)8SDMRYSrfflV^T. T-t^'j^ t ^ ^ — t — 

1 {C;^Lyb5L:R;^7 AT K U;^<^tHlHlSSRDTC(Ciol ^T. 
7^7 :E^T KU>^fi£ttlHimiRY:JoJ:t/i^:^--r Ku>^ielElHl 
KDMRYtO m;^? ft ^ T' -5 IESTl* — :^/Mt -§-NREm <^ 
^ — jLft-r — y/Uft^DREra^. >PfiSi-^N0RlH]3gNRl 

0. NRlHc^tL^*tiA;^i LT5i:S;^^A>r^^— >^/uft-^R 

(DM^i:m-'(DKMy'-^m{^mm'rh C pj^r-fe 
5o ^JS0iJ5tOlll2 2*5J:U^I1]2 3(C^Lfc 

s/^ J: 19 7L:gir/UTU-rOi^i65i«l'&^ 

i&m\^fc:^yj^m:m:^^^^-M^x^x. x^mm&<Dm 

20 [0 15 5] ms 2X7jk\^tcX JEM7L-S: 

y-::^ hft^TNRBm^ — TlSt;^ hm-^TDRBm^ffl V^ 

y'-^m^^fz.\'X^^-y'-^U^—nm^JL^y'— 

— ir>'PDCi:iioJt5:^|Si6^1^ttlT'#6o ^^T\ IE^JlS 
y^y^ hft^TNRBm^^^— JlSt';^ hft^TDRBmfi. [113 

^»7Ji^ffi*T-fo6o bi^cTi^oT. >^Ot;^ hOB#{CjX 

[0 15 6] ^n^T'fi. 8 X 4 b^^/ btll^O;?<^!J ir 
/UT U-TMCAIO, MCAll<t 8X1 t :y ^ — ir/^ 

T^'-rDCA10, DCAii{;::8 x 2 t'^/ hP;*<^7L:Rir/U'T u 
>fRCA10, RCAll^#Ai--5C^'l&!5i.0>« LT#^Co 

[0 15 7] ^fc. ;<7T A*fi:j^Sriiffl-r^»^. ^ja^d 

5 <Dm^ t mm^cr- ^ m:m^n l r m%co5T:sT - ^ 
^m^^wwr^^h-h^'^m,ft(ox. w^m^(om^^'o 

50 r^X^^o 
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I0 15 8J ^tz. ^H^X^mmLX^t':b^ J>.^m:^ 

/c. :in<h>?f*i^{C7«^y-fe:y^r i^-TMCAlO^h^^—- fey^ 
T WDCAlOi(DPBli::7t*-feyUTU'-r ^iSgU. — :^<o 

lO 1 5 91 W-t. llHcOMTJ 
5793697-^ (US patent No. 5,793,697) {CfM^ 

3i;()D«l£(c»J*^;!iSfe5-h. ^-T 

[0 16 0] at^tC. *^0^(CJ:6MR AMCDiSfflgiJS: 
xK-^-So HaSfi. Lr*:|§B>^fCj:^MR AM^ 

D^/^AFE. T-Tu^'-v'^y^jumm^^kDCl. ADC2. 
r'v^:57>'U'-r-:hc2 ^^plElSSDACl, DAC2. K 
yP:y^BBD. ;^ ;^SPK. i^^sv" ^ l^^ ICD^ 

TV^675^ r^P n h K:7^^D >y ^AFEd. T 

— r X • P :y ^ K • /u— >^ (PLL) . Sj± 

sj^®:^^/^-^ (vco) . u^mm^s m^mm^^^t' 
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SSSGC. **^S^SCPU. ;*:^B^(CJ:5MRAMT*«^ 

[0161] »:{c. 1^ 3 8 ic J: -SSSSmtioilj^^^iaK 

rc> K:/p •>':^7AFE^^^LTr-:^p^/-T'v^^57/^^PlH] 
SSADCi{cA;^i^tL. ^?g^fl:*5J:tJ^r-:^p^/-T'v^i5'yu 

BBDtcio (t 5 ft-^^lilHlSgSGaiiA;'! ^ tiT^P^^o J: tJ^Hi 
10 ^^S7!>iJ£^ix. ^^fS-^fiT^v^^y^-r-shP^^^Iel 

(ElS&ADC2^^LXm-^^^lHlSSSGC{CA;^l$tlT. 
SSDACl7i)^br-:hP^:7P V K^P ^y^AFD^^L 

r-:hPi/:7a>- hzn:/ Kyp :y^AFD^^rUT. r>7" 

[0 1 6 2] ^—y^y<l^ V^ti y ^BBD{Z:^\^^X. 
P.^JCJ:^MRAM. q^^^gl^gcPU. ft^^50iS(HlSSSGC 

^SCPU(1. A:^ ^—KEYt^h7<:h $ ti/cm-^^ADCi as 
ta^Jii2:/p ixi^toSJia ([^IIIX*ii^^B&) SrtT9o «^J;t 

A;^^-KEY7;>-bA;'a^tifcft-§-{c/^:;i:r. 

J: 6MR AMic^^ ir/u#-^'^MJi»-^^c^ <b^^(/)1t«^ 

Ati^i^^p^cmtim^-:}6xmGcttit}m^{:iit^cxm 

i/yA^, ;4s:^0^tcJ:-5MRAM;^^bijc^32iAy/c: ^9 . iS? 
SGC;^^ 6 A:^ ^ tt lii^ft ^ ^ — {-IBit U T aSal X 

[0 1 6 3] i^±(7)J:5{-. :Lti^XE?R0U^y9 yiy 
^;^^y ^fflV^r#fc;7'p^y•v>^/^R0M-^. SRAM^rffl 

{c. :*:^PJ{CJ:^MR AMfi^iSlHlSS^^LfcJg*®. 

[0 16 4] :^^m{ZX^MRAM(D%\\(DJtmmi-±. M 
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[0 16 5] ^ h{zm<DJtm&Ut. ^^MicX^MRA 

<m£0ij7 >;:^*d\ :*:^P^<7)ii^^ffl(iMRAM{cpib 

- ^^*:;^ LTS£n6S»fD*<^tUi-^ ^ <h (c J; «9 lElttS 
ffi^SS^ffi-TJ: 9>tMRAMi^^c^)>^ll(ct. 

*iifflT-#^o ^wT% -g-il^LT. +g^^^k:7<^y (Ph 

ase-Change Memory) {COV^T|5fe{C|ft^i"5o 
[0 16 6] ffi^^k^^y (i. ^y^f^. z/ai^-y'^l^ 
V:^. 2000. • • ><— • > :xTn>^^— 

Md^ibllSgOH (2000^3.^18 0^^^25 0) (Proceeding 
s 2000 IEEE Aerospace Conference, Big Sky MT, pp. 
385-390, Mar. 18-25. 2000o ) "CiE^^tLTl/^-So t9 

^fbp^^y {:::io(t'5p<^ y ir/uPMCfi. (114 0{::7j^i-J: 

-So 1114 Ifi. pi^y-feyucoBrBtSat^O— 9riJ*;^LTV^ 
60 iltR >'v^:^^TR^^. PSivy =1 >'S«PSUBJi{C 

ifi. i^D ::^>^^m{t-t^:Lt{cx<>xmf&i.fzm^^ 

^ hPGlT'^j^L. telt^^CA^^SSS^^MTl^^JSid 
^m^^J^f^ > ^ 1^ hPGl. PG2. PG3<7)-ett^'tL*. 
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y 3 vy— hPS755i7— K^. ^JSifi^SMTi, MT2;55-?-tt 

liifi^l&tn:RL<!::T^LXV>ao feit^^CA<7)m^fi:. 

• y T • -y-^f |g47#. S6-§-. ^2528 

H;5^blS2533H (2000^12.^) (IEEE TRANSACTIONS 0 
N NUCLEAR SCIENCE, VOL. 47, NO. 6, pp. 2528-2533. 
Dec. 2OOO0 ) Xi&^h^Xio^ ^ T 

fe€)o ;^^y-fe:/Mc«cti^m5E:^5^^i-^^{-J:o-C. 

ieiitiw«4:;^^y"fe>'u«-s#iz^^> sfet{cj^;i:TT^-^ 

#t{c— :;^col^14o2fiir-fe5o ^fz. r^/i-yy 

[0 16 7] &.±<DW}i'^mmy)^h. mmt^^^eixom^ 

ttil^mi'^i^. MR AM tmCXo^^^m'ft ^J:^o \^fzi)^ 

oT. mmmii)^h'mmm4Xv^^fzx.o\^. ;^^yir 

IH] ^ * ffl V ^ r # BSJt ^ * l§ ^ ^ £±i L :^ 5t * ^ L 
30 yir/Kc^i:^^'t4fi'bo#(D^^*Sl]Si]U/c^:^^b. 

^ y (7)^^ L/cgt^m L»j{^*^m-r 6 w t t^x^ 5c 
;vxmj^^i^i^o:>x^ mmm^ tMmm^xm^fzx.0 

^^^^ tMm&o:>mi\^^. ;^^fi(^ffi^{b^^y * 

[0168] 

y iryi/*^V^}tS^ffi^^^:i'^^*MR AM^^Jli" 

[m 1 ] njsfi^ij m<DMT J ^^^<b 1 m<o v=7 

[1112] \m<DMT sm^t \m<r)h'7>i>y^^xmi& 

^n^T^^ y ir/K?>^«J*7r:i-(llo 

[m 3 1 MT J mi'(om'^(om^^'tmo 
50 [1114] MT }m'=F\z.i[&ti^mm.t:^^mkz^^m-mB 
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mo 

llo 

[13 9 1 'mMmi<o/^^'j^u y^(Dm^^h^WiV^^^ w 

mil] Mmmi\cx^y^-mti2i^^\B\^(Dm<Dm 

([3 131 m^mi<D?^^])r\^^ ^m\^^fzmm^^'^ 
imi 4] m&m2{c^:^ i m<DMT j m^f-t i m<D h 20 

[mi 5 1 nmm2\z.xhm^^\^^^<Dmfi^.m^^ir 

He 

[ui 6] 'mmm2[:ix.^ioi^> h^^-sssosijcow 

[mi 71 ^tSfi^y 3 J: 5 li@<50MT J^^<t H@<30 h 

[mi 81 ^tei^()3{::J:6gc-i^ajLlHlS&offi/^c0iJ4:?3^ 30 
Ho 

[m 1 9 1 ^ffiC^'J 4 J: 6 1 f§(7)MT J ^^(ir 1 fSO h 

[m2oi 'mmm4\z.x^m^\&\^^^o:>mf&m^7f^ir 

Ho 

[m2 ll Iljte«?ij4 (c:J:^Stii-;z^|Hl^co«^^J^7]^i- 
[m2 21 ^JS0ij5t^J:^ li@(Z)MT J^^<i: H@</) h 

iJ^OtS^giJSr^-rm (^coi) „ 
[m2 31 HJg^il 5 tc: J: 5 HB<^MT J^^^^ 1 f@co h 

5/^<^ts^0y^7r:-rm (^02) o 

[02 4 1 mffi1^Jj5{viJ:57L:^ir/ur <!r'^/^5^:7^u 

[02 5 1 nmmb\^^^^yj-^^m:^^(om.^m^7r^ 

[02 6 1 'Mly^m^^cX.^tiy M.Mim^^(Dm.m^^\^7v^ 
irWt^M {t<D2) o 50 
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[m2 7 1 ^Itfe^iJ 6 J: ^ 1<@(DMT J H@0 h 

[02 81 M^^\^{Z.X.h'K&-^J^T\^^ t'^J\^^y'\^ 

[02 9 1 m:Mm^{^x^ti'7 2:>^^m^^<om^m^7^ 

[msol ^Jfe0ij6{;iJ:^;^;7Am^:^^<^m^W&;^ 

[03 11 HiS^Je i;iJ:-5;<;yixr — 

[03 2] IIJ£0iJ6t:iJ:^5LS;^7 AT Ku^ffiltlHlSS 

[m3 3l ^J£CT6{Cj;5A;gt*«ISlt[e]KOlS^«^[j^ 

(03 4 1 nmm^kz.^^T'y^v^-vmmm^mnfii 

[03 5 1 mmm6{zX^AEm.:^yJ>.Th'i^:^m^'h^y 
(03 6 1 ^JS^'Je icj:6^^-;^yi^r Ki-;^m-^ K 
[03 7] ^j^W6 {:iJ:65lS;^7^ AT Ki/^^m-^ 

^ ^ < (7) iHi K « /ic ^(1 ^ ^ -r 0 o 

[03 8] *|§0JO9MRAM^*gScL^cm®SiS^<^^ 

[03 9] ^J£i^jj5{cJ;6-^/^^:7'i-i^1^i-A;':?i-'5;tr 

[04 0] IIJ!iS^>J7(:iJ:5ffl^fb;^^y {-^^tt^T^^y 
ir /UO (Hi SStHi^Jc ^ -r 0o 

[04 1] m^&\7 ic:iron^?^^}) 

-fe /uco »r B <7) 0il Sr ^ i" 0o 
[??F-^t^lft0>^l 

MTJ--MT J FXL, FRl" '^1S.mi±i^m. TB---j&J^ 

1^, A\VW, ADL, ADH- ®ijE<7)r^#, ID(l), ID(0), IDS 
(1), IDS(O), IREF, IW, IDS(Wl), IDS(WO) --^Sg. BLK 
• -^^y >^cr WDA ••!7— K K^-f ^^T U>r . WRD-- 

Sc^^tUL K^-r^^. WWD - Sti^^ K^-f^^. MCA, MCAl 
0, MCAll --p«^yiryUTU>f. DCAl, DCAIO. DCAll 

iryUTU-Y. RCAIO, RCAll, RDCAIO, RDCA11- -7lS 
ir/UTU-r. MUXUl, MUXLl, MUXU20, MUXL20, MUXU21, 
MUXL21, MUXU30, MUXL30, MUXU31, MUXL31, NflJXU40, MU 
XL40, MUXU41, MUXL41, MUXUD, MUXLD, MUXUDO, MUXLD 
0, MUXUDl, MUXLDl----^/U^:/U^i^. WCUl, WCLl, WCU 
10, WCLIO, WCUll, ffCLU, WCU20, WCU21--'S# i^^^lnl 
IJS, RDCl, RDC2, RDC3, RDC4, RDC40, RDC41 - l^^ai L 
IhI^. MC, MCL, MCH- -j^^^y ir/i-. DC---y^— iryu. DX 
B---n r^y^^z^— KT KU^. XBk---^ C^t"^— h'iB^-. AB 
S'-Tl^^mWy<^. WRk---i^-^mL7— K^. \V\Vk---S 
^Ih^'P—Vm. D, Dj(j=0, D-'-v'-^m. DDO, 

DDI, DlOO, DlOl, DUO, D111-- ^' ^ — X — DS, D 
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SO, DSl, RS. DL, DLA, DR. DRA, DLE, DLO, DRE, DRO— 

d™--;^7^A7^=i-. FT KU>^. YMTj{j= 

0. 7),\mj(j=0. 7). YMWj(j-0. 7), YW 
T, YMDB, YMDW, \^IDTOO, YMDTOl, \THDBOO. YMDBOl, \m 
WOO, mmOl -^t^ 9 J^T h^i^y^it^-^ RYMTOO, RYMTOl, R 
\mOO, RYMBOl, R\WOO, RYMWOl, R^TUDTOO, R\TilDT01, R 
™B00, RYMDBO 1 , RYMDWOO, RniDWO 1 • • KM 9 J^T V 

i^Mb^. wcom, wcomo, wcoMi- -##av;z,^.^iiy — k. 

DWUl... S^iZi^^lHJSS. RYS. RYSL, RYSR, WYS, W 

YSL. WYSR- -;t7^ AiliRm^. WIT. WIB, WITO, WIBO, W 
ITl, WIBl - ^tiZi^^x — i^'^. VBl- - /^-f T;^m/E. N 

1. N21, N22, N31, N61. N610, N611, N62, N71, N72, 
N73. N81, N82,N91, N92, NlOl, N102, Nllj(j=0. K 

7). N120, N121. N13j {j=0. U 7) , N14j (j 
=0. U • 7) , N150, N151, N161, N162, N163, N16 

4, N181,N182. N190, N191, N241, N270, N271, N280, 
N281, N290, N291. N331, N332, N333, N334, N401, N40 

2, N411, N412, N340, N341, N350, N351, N360, N361, 
N420, N421, N430. N431, N440, N441, N460, N461, N4 
71 - NMOS h^^^v^^^^'^ P21, P22, P31, P41, P42, P4 

3, P44. P51, P52, P53, P54, P55, P56. P57, P58, P8 
1, P82, P83, P161, P162, P163, P181, P182, P231, P 
232, P233, P234,P235, P236, P241, P301, P302, P30 
3, P304, P305, P306, P321, P322, P323, P324, P451, 
P461*-*PM0S h^>^v^;=^^. VSS--g|Jtea{5L. vw-'-mMM 
jE. VDH-'#/£a:JE. VTH- NM0Sh^>v^><^^OL#V^® 
JE. WET, W^-m^ih^Um\M^. EQ -yD^^-i^-( 
^^ — ^Mt-^. WDT, WDB'-'[^35»#iZi^/— H\ YSWl, 
YSWIO, YSWll, YSW2---;<7 7i^3l5^lHlSS. PCEQ - ^f ]) ^ ^ 
— C/lHlSg. SA-ir >;^T>y^. CM, CMDl, CMIO, CMll, 
CMD2, CM20, CM21--:*? h ^ 7— [ElSS. BCl, BC2, BC 

3, BC4--/<-rT;^lH]K. SDP" ±>'^r>y'^W]m-^. R 

EB-'-m^biiti^MWm'^'. ROT, ROB, ROTO, ROBO, ROTl. 
ROBl - ljt^aj Lx — DT, DB, DTO, DBG, DTI, DB 
1, SDLE, SDLO, SDRE, SDRO- -ir — NDS, NR 

5, NDSO, NDSl, NDL, NDLA, NDR, NDRA, NDLE, NDLO, N 
DRE, NDRO - rtSP^iir"— NIAR--- ^ ^ ^ T , YS 
DEC, Ym"-^yM.r':=i — ^. XDEC n =i — ACTL 

DXB---0 ^"f^— Kr Ku;^. DYM"-;?7 7i^X=^— KT K 
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u;^, CLKB -^o y^y<yyr. CB •■=i-^ v hv^^y :7 

CD - ^i^:^ Kt^:=i — Ab' 'Th^iy:^y< yyr. DI 
B- 'At)^<yyr . DOB -mtl^<yyr. UNTl, UNT2 
=^yh. XPD-D U x^^'— YPD- Ay^i^T^n 
— m-y^ V^<yyr. RB U — hV< :y 7 r . CLK 
'■^uy^, CMD- -=1-^:/ ADR -:^la5r K U-^^. DQ -- 
9Vm^X\^f)7'-^ . Gl'y-( Vf-^^ GO- -y-KT^— 

^ . DSW - *iix-i5'^*]<SiH]SS. CNE. zm' -mmMm 

ft-^x RDOO, RDOl, RDIO, RDll -TlSx — RDIOO. 
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